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Fruitful Connections. 


There are more people in more 
places making more accessories 
and peripherals for Apples than 
for any other personal computer 
in the world. 

Thanks to those people — 
in hundreds of independent 
companies—you can make the 
humblest 1978 Apple 0 turn tricks 
that are still on IBM’s Wish List 
for 1984. 

But now were coming out with 
our very own line of peripherals 
and accessories for Apple"'Personal 
Computers. 

For two very good reasons. 

First, compatibility. We’ve 
created a totally kluge-free family 
of products designed to take lull 
advantage of all the advantages 
built into every Apple. 

Second, service and support. 




Now the same kindly dealer who 
keeps your Apple PC in the pink 
can do the same competent job 
for your Apple hard-disk and your 
Apple daisywheel printer. 

So if you’re looking to expand 
the capabilities of your Apple II 
or III, remember: 

Now you can add Apples to 
Apples. 


YW. I No 2 


Apple Computer Inc,, 20525 Mariam Avenue. Cupertino, California 950H 


For rhe authorized Apple dealer nearest you, call 800-538-9696 (800-662-9238in California.) 


Gutenberg would be proud. 

Old Faithful Silentype" has now been joined by New Faithfuls, the 
Apple Dot Matrix Printer and the Apple Letter Quality Printer. 

So now, whatever your budget and your 
needs, you can hook your Apple to a printer 
that’s specifically designed to take advan¬ 
tage of all the features built into your 
Apple. With no compromises. 

The 7x9 Apple Dot Matrix 
Printer is redefining "correspondence 
quality” with exceptional legibility. 
With 144x160 dots per square inch, it can 
also create high resolution graphics. 

The Apple Letter Quality’ Printer, 

* . which gets the words out about 33% 
faster than other daisywheel printers 
in its price range, also offers graphics 
capabilities. See your authorized 
Apple dealer for more information and 
demonstrations. Because, unfortunately, all 
the news fit to print simply doesn’t fit. 


A joy to behold. 

The new Apple Joystick II is 
the ultimate hand control device 
for the Apple II. 

Why is it such a joy to use? 

With two firing buttons, its 
the first ambidextrous joystick— 
just as comfortable for lefties 
as righties. 

Of course, it gives you 360° 
cursor control (not just 8-way like 
some game-oriented devices) and 
full X/Y coordinate control. 

And the Joystick II contains 
high-quality components and 
switches tested to over 1,000,000 
life cycles. 

Which makes it a thing of 
beauty. And a joystick forever. 


©1983 Apple Computer Inc 
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A storehouse of knowledge. 


If you work with so much data 
or so many programs that you find 
yourself shuffling diskettes com 
stantly, you should take a look at 
Apples ProFile™ the personal 
mass storage system for 
the Apple III Personal 
Computer 

This Winchester-based 
5-megabyte hard disk 
can handle as much data 
as 35 floppies. Even more 
important for some, it 
can access that data 
about 10-times faster 
than a standard floppy 
drive. 

So now your Apple 
III can handle jobs once 
reserved for computers 
costing thousands 


and reliability, you need only store 
one w T ord of wisdom: 

Apple, 


more. 
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Launching pad for numeric data. 


Good tidings for crunchers of 
numerous numbers: 

Apple now offers a numeric 
keypad that’s electronically and 
aesthetically compatible 
with the Apple II 
Personal Computer 
So you can enter 
numeric data 
faster than 
ever before. 

The Apple 
Numeric Key¬ 
pad II has 
a standard 
calculator- 
style layout. 

Appropriate, 


i 


in 


because unlike some other key¬ 
pads, it can actually function as a 
calculator. 

The four function keys to the 
left of the numeric pad should be 
of special interest 
to people who use 
VisiCalcf Because 
they let you rip 
around your 
work sheet more 
easily than ever, 
adding and 
deleting entries. 

With one 
hand tied be- * 
hind your 
back. 


VisiCalc h a regime red Ifudemurk j, if VisGbrp. Inc 
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How to buy a computer 
by the numbers. 



Introducing the Cromemco C-10 Per¬ 
sonal Computer. Only $1785, including 
software, and you get more profes¬ 
sional features a nd performance for the 
price than with any other personal 
computer on the market, We've got the 
numbers to prove it. 

The C-10 starts with a high-resolu¬ 
tion 12" CRT that displays 25 lines with 
a full 80 characters on each line. Inside 
is a high-speed Z-80 A m icroprocessor 
and 64K bytes of on-board memory. 
Then there's a detached, easy-to-use 
keyboard and a 5/T disk drive with an 
exceptionally large390K capacity. 
That's the C-10, and you won't find 
another ready-to-use personal com¬ 
puter that offers you more. 

But hardware can't work alone. 
That’s why every C-10 includes software 
—word processing, financial spread 
sheet, investment planning a rid BASIC, 
jdard-working, CP/M R based software 
at meets your everyday needs. Soft- 
w^e that could cost over $1000 some¬ 


where else. FREE with the C-10. There's 
really nothing else to buy. 

But the C-10's numbers tell only 
part of the story. What they don't say 
is that Cromemco is already known 
for some of the most reliable 
business and scientific 
computers in the industry, 

And now for the first 
time, this technology 
is available in a 
personal computer 

One last number. 

Call 800 538-8157 x929 
for the name of your 
nearest Cromemco 
dealer, or to request 
literature. In California 
call 800 672-3470 x929. Or write 
Cromemco, Inc., 280 Bernardo 
Avenue, P.0. Box 7400, Mountain 
View, CA 94039. In Europe, write 
Cromemco A/S, Vesterbrogade 1C, 

1620 Copenhagen, Denmark. 

CP/M R is a registered trademark of Digitar Research, lr 
All Cromemco products are serviced by TRW 



Cromemco 

Tomorrow's computers today 

Circle 123 on Inquiry card. 
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WE HAVE THE JUMP Wv 
ON THE COMPETITION 



in QUALITY and PRICE! 


kangaroo- the best disk at any price! 

• CERTIFIED 100% ERROR FREE 

• REINFORCED HUB RINGS 

• ALL KANGAROO DISKS ARE 
PACKAGED IN A HARD LBRARY CASE 


k 10 YEAR WARRANTY 





| Try A Box Of 

* Kangaroos On Us! 

We are so convinced Kangaroo is the best 
disk you can buy that we make this offer. Buy 
a box.of Kangaroos, if for any reason you are 
not satisfied with the quality of Kangaroos, 
return them within 30 days for a full 
refund—no questions asked. 


EXCLUSIVE NORTH AMERICAN 
DISTRIBUTOR: 


Suggested List Price 

Wa inch Single Sided/Double Density $ 29.95 
514 inch Double Sided/Double Density $ 39.95 


ADMINISTRATIVE OFFICES: 1019 flTH STREET. GOLDEN. COLORADO 90401 1U-S A ) 
TELE P H ONE; 1303? 2 70-B43S TVif X: 910-924-D191 
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COMPILE A BIBLIOGRAPHY - 
AUTOMATICALLY. 



If you're a professional writer, we've 
just made your job easier. 


BIBLIOGRAPHY 1 " compares cita¬ 
tions in a manuscript with the 
entries in your own card catalog 
and constructs a bibliography of 
all entries cited. 

Entries are added to the catalog 
using your text-editor. Each cata¬ 
log entry has a keyname (for exam¬ 
ple. author and year of publica¬ 
tion}. followed by bibliographic 
information such as the author's 
name, the title and annotations. 
The entries can be of any length 
and format. 

When preparing the manuscript, 
just type in the keyname for each 
reference. BIBLIOGRAPHY con¬ 
structs a bibliography of all works 
cited - alphabetized or numbered, 
with annotations included or 
excluded, 

BIBLIOGRAPHY can handle ref¬ 
erences to meet the requirements 
of virtually any professional jour¬ 
nal. publisher or style manual. 

Price is$125. For more information, 
see your computer deafer or con¬ 
tact Digital Marketing. 

BIBLIOGRAPHY requires CP/M® 
2,2, CP/M-86™or IBM PC DOS and 
a minimum of 48K RAM. It will 
work with most word processors 
including WordStar, Spellbinder^ 
PeachTexr and SuperWriter™ 

SGFlW4k J E 

SOFTl/l^RE 

DIGITAL/MARKETING 

DIGITAL /MARKETING'’'’ 



DIGITAL MARKETING CORPORATION 


m CutlfRY LAN! * wALNlfT * t*i fTr^PNi a * OjJ W* 
[415 T ?1B 2800 ■ Total (fclhGWItflfii WN^rfi 

Dfohh irkiLnW* ifnrtnd [♦mi oyfiKt© Crtlllomra call' 
[SDH 'MJ.iliM imiflo Co^nrnia cad (4f it) 


Trade marks: 

Bibliography - ProTem Software: CP/M and CP/Wk 
86 Digital Research, Inc ; WordStar - MicroPro 
International; Spellbinder - Lexisoh PeachText - 
Peachtree Software; SuperWriter - Sore km. 
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Editorial 


The New Generation of 
Human-Engineered Software 

Gregg Williams , Senior Editor 

Apple's new Lisa epitomizes the state of the art in computer sophistication 
and ease of use. Its integrated software and mouse make this machine a har¬ 
binger of what's in store for microcomputers. These new advances mean 
serious business. 

Software companies, for one, appear to be staking their future on products 
that feature video windows, which allow various projects to appear on the 
video screen simultaneously, and the mouse, a hand-heid box-shaped device 
that provides an alternative to the computer keyboard. Many new products 
announced in the past few months are incarnations of what has become known 
as integrated software. The microcomputing industry is at the threshold of a 
new trend in user-friendly, human-engineered software—a trend spurred by 
new technologies and rising product development costs. 

New technologies, particularly 16-bit processors and inexpensive computer 
memory, make more sophisticated software possible. Increased sophistication, 
however, means higher development costs, which are inevitably passed on to 
the consumer. Manufacturers, however, see a solution in easy-to-use software. 
By making such software, they expect to reach a boarder market base; with 
more potential buyers, the price per unit remains generally affordable. 

Why Human-Engineered Software? 

This move toward easy-to-use software is the result of a chain of events and 
influences. We begin with the 16-bit microprocessors, which have been around 
for several years. Their main contribution is that they have given the am¬ 
bitious programmer some elbow room. Eight-bit processors are inherently 
limited by their 64K-byte address space and this in turn imposes restrictions on 
a programmer s creativity. Granted, clever hardware design and programming 
can often get around this storage problem, but only up to a point. On the other 
hand, with 16-bit (and larger) microprocessors capable of addressing millions 
of bytes of data, programmers have ample room in which to do their work. 

The second link in this chain of events is the decreasing cost of mass storage 
devices and, in particular, computer memory. Only within the last year has 
memory become inexpensive enough to be used without manufacturers worry¬ 
ing too much about how additional memory will increase the price of the unit. 
Now that larger memories are affordable and are becoming standard, software 
companies must decide how they'll use the extra memory to its maximum 
potential. This brings us to the third link in this chain, which involves a choice 
to be made by software developers: they can create either computationally 
more powerful programs or easier-to-use programs. Both options have their 
advantages, but most companies are going with the latter for one reason: they 
are courting the average person who is being introduced to computers and 
their many uses through advertisements on television and in the print media. 
These people are the new computer users. 

Why is this new computer user so important? First of all, the general 
public is just becoming aware of software and how it can make a 
computer work for them. Thinking that a lucrative software market is 
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We’ve Got More Than A 
Fond Attachment For Your 

ATARI 


We’ve Got A Disk Drive For $488. 

Percom Data Corporation believes your Atari' home computer is more than just 
fun and games. We believe you should be able to get a single-density, floppy-disk- 
system for your Atari 400 or 800 at a price that wilt take you into the future without 
knocking you Into the next gataxy. 

Percom Data has been manufacturing disk-drive systems, and other accessories 
for personal computers since the mid-1970 s and is the industry standard to 
follow when it comes to data separation and system compatibility 

The Percom Data AT-88 combines Percom Data quality and reliability at a price 
that is not a budget-buster 

The Percom Data AT-88 offers 88 Kbytes (formatted) in single-density with plug¬ 
in ease of attachment to your Atari The AT-88 has integral power supply M no¬ 
pal eh* r to Atari DOS and critical constant speed regulation. 

Take advantage of this low introductory price of 3488 by calling Percom Data now 
to get more information, or the name of an authorized dealer nearby. Cali toll-free 

1*800*527-1222 

(KROOM HAK) 

CORPORATION 

Expanding Your Peripheral Vision 


DRIVES • NETWORKS • SOFTWARE 

11220 Pageroitl Road Dallas Texas 75243 (214) 340-7061 

1 aO«T527-1222 


"Atari 400/80G rs a trademark of ATARI. IMG. 





Editorial 


beginning to open, each 
company understandably 
wants to get its foot in the 
door first with these new 
users. These companies are 
hoping that once people 
buy one of their packages, 
they are likely to consider 
them for their future soft¬ 
ware needs. 

The far more compelling 
reason for courting this new 
user via easy-to-use soft¬ 
ware is cost. As the com¬ 
plexity of software goes 
up, so do the costs 
associated with designing, 
programming, testing, and 
documenting it. To keep 
these added costs from 
increasing the product's 
price and decreasing its 
potential market, software 
houses have realized that 
they must expand their 
market. Programs using 
current software technol¬ 
ogy will sell to only those 
people who currently use microcomputers. If, on the 
other hand, software designers use this extra power to 
make programs that are both powerful and easy to use, 
they can expect to sell to the potentially huge market of 
"software-hungry" users, thus vastly increasing the 
market for their product. The extra production costs 
would (they hope) be spread over such a Large group that 
the extra cost per program sold would rise only slightly. 

The Big Question 

The big question is 'What makes software easy 
to use?" Microsoft and Visicorp are firmly committed 
to the mouse and the desktop-manager concept as the 


answer, Microsoft will in¬ 
corporate a mouse and win¬ 
dow-management system 
into advanced versions of 
its Multi tool series of pack¬ 
ages (Multiplan is its first 
such package). Visicorp 
stole some of Apple's thun¬ 
der when it previewed Lisa- 
like features on the IBM 
Personal Computer at 
Comdex last fall with a 
package called Visi On (see 
photo). Visi On, which is 
billed as an "integrated ap¬ 
plications environment," 
has a two-button mouse 
and can support multiple 
tasks running in separate 
windows. Note that these 
software companies are 
putting great emphasis on a 
hardware device (the 
mouse) that will add be¬ 
tween $150 and $250 to the 
cost of some of their pro¬ 
ducts; this fact alone in¬ 
dicates the depth of these 
companies' commitment to the future. 

However, the real answer to the question posed in the 
previous paragraph is that nobody knows what will 
make software easy to use. Apple, Microsoft, and Visi¬ 
corp each has its own option. Other companies, of 
course, have other solutions (for an excellent discussion 
of some different plans, see Phil Lemmons BYTE West 
Coast, "Hard Choices for Software Houses," on page 
242), 

The air is already filled with claims and promises about 
the merits of each company's products, but nobody 
knows what makes software easy to use; the final answer 
will be in what the people buy.® 



Prototype of Visicorps Visi On integrated applications environ¬ 
ment. Note the multiple video windows and mouse. Since this 
photo was taken, Visicorp has changed to a two-button mouse. 
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• UNIX* Ver. 7 COMPATABILITY 
• NO ROYALTIES ON GENERATED CODE 
• GENERATED CODE IS REENTRANT 
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• UPGRADES & SUPPORT FOR 1 YEAR 
C SOURCE AVAILABLE FOR $2500°° 
408 - 275-1659 


*PCOOS is a trademark of IBM CORP. MSDOS is □ trademark of MICROSOFT , UNIX is TFT F P OlSJ CV^TFM fi 

a trademark of Belt Labs. RT-1 IfRSX-t If PDP-11 is a trademark of Digital Equipment , a _ . rtia 

Corpora fiDii. FLEXfUNlFLEX is a trademark of Technical Systems consultants. CP/M 1155 Meridian Avenue, Suite 218 

& CPfM86 ore trademark s of Digital Research, OS-9 is a trademark of Micreware & Sail Jose California 95125 

MoforaJa, 1 
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TOUGH TO OUTGROW 


It's no surprise so many businesses today are using our 
CompuStar' multi-user microcomputer. All sorts of 
businesses, those at the top and those on the way, know 
that onfy CompuStar can give them the big system 
performance they II need as they grow And they know 
that only CompuStar can deliver that performance at a 
fraction of the cost of most other systems. 

CompuStar solves the small business computer 
dilemma. It's ideal for those first time business users who 
need only single-user capability But it's also perfect 
when those small businesses grow into large 
corporations. That's because CompuStar is truly 
expandable... all the way up to 255 workstations, each 
with its own processor and internal computer memory. 
And that means fast, fast response, even when many 
users are on-line at the same time. 

Whether you're a small business with big plans or a big 
business with an eye for economy, CompuStar has the 
performance and versatility that's tough to outgrow, .the 
price/ performance ratio that's impossible to beat! 


STANDARD FEATURES 

350K 750K 1.5 MB workstation disk capacities 
64K RAM and twin processors in each workstation 
An easy-to-read 12-inch non-glare screen 
+ Operator convenience features numeric keypad and 
visual text highlighting 
Q Microsoft* Basic 
i CP M t operating software 
Truiy multi-user and multi-processor 

STORAGE OPTIONS 
$ 10 MB-compact low-cost and tabletop 
96 MB 80 fixed and 16 removable megabytes 
Q 144 MB reliable, rugged Winchester storage 

CompuStar is built and backed by the company that s 
been in the microcomputer business as long as 
microcomputers have been In business. Would you trust 
your business to anything less? CompuStar: Tough to 
beat. Tough to outgrow! 


'MreraBdtt IP. 3 rVnnrminA 0( MKrowkCpip: 

TReg W-Tiil iradsrrsirl. Dig Ini ResfijtfcH 
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Microstuff’s 


CROSSTALK 

$119 


MICROPRO 

CALCSTAR. $99.00 

DATASTAR. 194.00 

DATASTAR. 165.00 

MAILMEROE. 149.00 

SPELLSTAR. 174.00 

SUPERSORT 1. 174.00 

SUPERSORT II. 174.00 

WORDSTAR. 279.00 

WORDSTAR/MAILMERGE. 569.00 

WORDSTAR TRAINING GUIDE. 11.25 

MICROSOFT 

128K RAM FOR IBM PC. ..$599.00 

ALDS. 105.00 

BASIC 80 COMPILER. 299.00 

BASIC 80 INTERPRETER. 279.00 

BASIC COMPILER FOR APPLE II ..515.00 

128K RAMCARD. 599.00 

192K RAMCARD.. 699.00 

256K RAMCARD. 799.00 

64K RAMCARD. 599.00 

64K RAMCHIPS. 175.00 

TIME MANAGER. 119.00 

TYPING TUTOR. ..25.00 

MICROSOFT Z80 PREMIUM PACK 619.75 

MICROSOFT Z80 SOFTCARD. 279.00 

muLISP/muSTAR. 169.00 

MULTIPLAN. 219.00 

muSIMP/muMATH. 199.00 

TASC APPLESOFT COMPILER .... 149.00 


MicroPros 

INFOSTAR 

$279 


ASHTON TATE 


dBASEII. $529.00 

BOTTOM LINE STRATEGIST. 279.00 

C.ITOH 

PROWRITER PARALLEL. $489.00 

PROWRITER SERIAL. 659.00 

F-10 55.... 1799.00 

F-10 PARALLEL. 1399.00 

F-10 SERIAL.. 1449.00 

GRAPPLER INTERFACE. 140.50 

PROWRITER II. 789.00 

TRACTOR FOR FI 0. 229.00 

CALIFORNIA COMPUTER SYSTEMS 
ASYNCHRONOUS INTERFACE ..$129.00 

SYNCHRONOUS INTERFACE. 149.00 

CALENDAR CLOCK. 105.00 

RS232 INTERFACE. 124.00 

PROGRAMMABLE TIMER IFOR APPLE! 1)9.00 
COMSHARE TARGET MARKETING 
PLANNER CALC. $79.00 


TARGET FINANCIAL MODELING.. 249.00 
CONTINENTAL SOFTWARE 
HOME ACCOUNTANT FORAPPLE $69.00 
HOME ACCOUNTANT FOR IBM... 129.00 
DICTRONICS, INC. 
RANDOM HS. ELE. THESAURUS. $129.00 
PROOFREADER. 50.00 


NORTH AMERICAN BUSINESS SYSTEMS 

THE ANSWER. $249.00 

NEC 

NEC 3550 LOP. $2149.00 

OASIS 

WORDPLUS. $149.00 

PEACHTREE 

ACCOUNTS PAYABLE. $375.00 

ACCOUNTS RECEIVABLE. 375.00 

GENERAL LEDGER. 375.00 

INVENTORY. 375.00 

PAYROLL. 187.50 

SALES INVOICING. 375.00 

PERFECT SOFTWARE 

PERFECT CALC. $139.00 

PERFECT FILER. 279.00 

PERFECT SPELLER. 139.00 

PERFECT WRITER. 239.00 

QUADRAM 

128K MEMORY EXPANSION.... $380.00 

192K MEMORY EXPANSION. 475.00 

64K MEMORY EXPANSION. 280.00 

64K MEMORY UPGRADE. 129.00 

DUAL PORT EXPANSION KIT. 49.00 

MICR0FA2ERS ALL MODELS. CALLI 

MICROFAZER POWER SUPPLY ....17.00 

QUADBOARD 64K. 499.00 

OUADBOARD 128K. 649.00 

QUADBOARD 192K. 749.00 

OUADBOARD 256K. 829.00 


RANA 

CONTROLLER FOR ELITE I. $99.00 

RANA ELITE 1. 379.00 

RANA ELITE II .. 559.00 

RANA ELITE III. 729.00 

SMITH-CORONA 

SMITH-CORONA TP-1. $599.00 

SORCIM 

PASCAL M.. $131.25 

SUPERCALC BY SORCIM ... 209.00 

SPELLGUARD. 189.00 

SUPERSOFT 

ADA. $269.00 

DIAGNOSTICS!. 65.50 

DIAGNOSTICS II. 84.00 

DISK DOCTOR BY SUPERSOFT. 84.00 

FORTRAN. 279.00 

PESONAL DATABASE. 99.00 

SCRATCHPAD. 259.00 

STACKWORKS FORTH. 149.00 

STATSGRAPHS. 169.00 

C COMPILER. 175.00 

SSS FORTRAN IV. 218.75 

SUPER M LIST.... 65.00 

TERM I. 131.00 

TERM II. 150.00 

TEXT FORMATTING. 75.00 

UTILITIES I . UTILITIES II. 52.50 


MONEY DECISIONS. $119.00 

FORCE II 

MATH*. $99.00 

FOX & GELLER 

dUTIL. $68.00 

QUICKSCREEN FOR dBASE II. 129.00 

OUICKCODE FOR DBASE II. 249.00 

INTEGRAL DATA SYSTEMS 
IDS MICROPRISM 480 PRINTER. $599.00 

IDS PRISM 132 PRINTER. 1299.00 

IDS PRISM 80 PRINTER... 999.00 

INTERACTIVE STRUCTURES 

PKASSO . 135.00 

INNOVATIVE SOFTWARE, INC. 

TIM III.... $369.00 

GRAPHMAGIC. ..69.00 

MATHEMAGIC. 79.00 

INFORMATION UNLIMITED SYSTEMS 

EASYFILER. $349.00 

EASYSPELLER. 159.00 

EASYWRITER II. 279.00 

MAXELL 

FD-1 or FH-1-32 8" SINGLE SIDED_ $41.50 

FD-2 S" DOUBLE SIDED. 48.95 


MD-1 or MH-1 5V«" SINGLE SIDED .... 31.25 
MD-2 orMH-2 5Vi" double sided ... 47.10 



CALL TOLL*FREE 
1 * 800 * 523*9511 


uliZi n 7T v IT T 77TTT7T 


1*215*868*8219 


SORENTO VALLEY ASSOCIATES 

8" FLOPPY SYSTEM (1 MEG).. $1995.00 
8" FLOPPY SYSTEM (2 MEG).... 2599.00 

10 MEG WINC. FOR APPLE. 3399.00 

128K RAM BOARD .. 649.00 

192KRAM BOARD. 845.00 

256K RAM BOARD. 949.00 

T/MAKERCOMPANY 

T/MAKER III. $249.00 

VIDEX 

ENHANCER II . $119.00 

VIDEX KEYBOARD ENHANCER ... 105.00 
VIDEX VIDEOTERM FOR APPLE II. 299.00 

VISICORP 

DESKTOP PLAN APPLE II... $184.00 

DESKTOP PLAN IBM. .....228.00 

VISICALC IBfl no 

VISICALC ADVANCED VERSION !! 339i00 
VISICALC BUSINESS FORECASTING 89.00 

VISIDEX. 184.00 

VISIFILE APPLE II. 184.00 

VISIFILE IBM. 228.00 

VISIUNK. 184.00 

VISIPACK. 619.00 

VISIPLOT FOR APPLE. .....159.00 

VISISCHEDULE. 228.00 

VISITERM. 80.00 

VISITREND/VISIPLOT. 228.00 































































































































We want you to know... 

MICROHOUSE, because we don't just answer phones, we 
answer questions. 

we want you to know... 

microhouse continues to feature great prices and quality 
softwares and hardware. 

We want you to know... 

MICROHOUSE introduces new products: 

THE ANSWER NORTH AMERICAN BUSINESS SYSTEMS, INC. 

now you can truly have Information at the touch of a button from the world s first self¬ 
teaching database system, the answer uses "electronic cards" or computerized ver¬ 
sions of Index cards. These cards hold all your pertinent Information In the sequence 
you want It. with THE ANSWER’S report generation feature, you can also do mailings, 
business reports, math, and high level searching. 

LIST PRICE: $295.00 MICROHOUSE PRICE $249.00 

FAST GRAPHS INNOVATIVE SOFTWARE 

FAST GRAPHS Is a complete graphics and plotting program designed for the IBM-PC 
with a color or high resolution black and white monitor, completely menu driven, FAST 
GRAPHS automatically scales axes, titles, and creates graph legends; using manual 
data Input or direct data input from Vlslcalc, or most other spread sheet and database 
programs. Special draw mode with painting and erasing feature allows you to creatively 
edit your graphs and charts. 

List Price: $295.00 MICROHOUSE PRICE: $189.00 

CALSTAR CALIFORNIA COMPUTER SYSTEMS, INC. 

CALSTAR Is a brand new, expandable, single board computer system which is Ideally 
suited to business applications, it combines high priced benefits at a cost any business 
can afford. Calstar offers 2-8" double sided-double density disc drives (2 meg capacity!). 
Software Included In every CALSTAR: CP/M, PERFECT WRITER. PERFECT SPELLER. PERFECT 
CALC, and PERFECT FILER. CALL MICROHOUSE FOR DETAILSI 

List Price: $2995.00 MICROHOUSE PRICE: $2895.00 

PRINTM ASTER F-10 C. ITOH 

The PRINTM ASTER Is built on an aluminum base and uses high quality metal parts for 
reliability and dependability. It streams along at 55 LOcps (letter quality characters per 
second) with all the qualities of a starwriter. microhouse is an authorized c. itoh re¬ 
pair center. 

MICROHOUSE PRICE: $1749.00 

we want you to know... 

MICROHOUSE has a 24 hour computerized order system 
called MICROLINE which enables you to access specific pro¬ 
duct information and place an order If you wish. MICROLINE 
can be reached at 1-215-868-1230 


P.O. BOX 499/1444 LINDEN ST., DEPT. 2d.. BETHLEHEM, PA 18016 

IBM IS A REGISTERED TRADEMARK OF INTERNATIONAL BUSINESS MACHINES. CP1M IS A REGISTERED TRADEMARK OF DIGITAL RE¬ 
SEARCH, INC . APPLE IS A REGISTERED TRADEMARK OF APPLE COMPUTERS. INC . PERFECT WRITER, PERFECT SPELLER, PERFECT CALC 
ARE TRADEMARKS OF PERFECT SOFTWARE, INC. THE ANSWER IS A TRADEMARK OF NORTH AMERICAN BUSINESS SYSTEMS FAST 
GRAPH IS A TRADEMARK OF INNOVATIVE SOFTWARE MARKETING, INC CROSSTALK IS A TRADEMARK OF MICROSTUFF. INF05TAR IS A 
TRADEMARK OF MICROPRO. PRICES, SPECIFICATIONS AND AVAfLlBILlTY SUBJECT TO CHANCE WITHOUT NOTICE NOT ALL PROGRAMS 
AVAILABLE IN ALL FORMATS. PLEASE CALL FOR ADDITIONAL PRODUCT INFORMATION. DEALER INQUIRIES WELCOME. 


WE WANT YOU TO KNOW... 

MICROHOUSE 
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Letters 


New Chips for 
Dynamic Memory Fans 

I enjoyed Rob Belies's excellent article, 
"Practical Dynamic Memory System 
Design" (December 1982 BYTE, page 
372). Your readers may like to know 
about two newer chips that have made 
dynamic memory much easier to use: the 
4164 and the 6883. 

The 64K- by 1-bit 4164 costs about the 
same per bit as the 16K- by 1-bit 4116 but 
requires only a single +5-V supply and 
uses less power and board space* The 
single power supply feature eliminates the 
need, in most systems, for an expensive 
three-voltage power supply and the 
chance that chips might be fried by ap¬ 
plication of supply voltages in the wrong 
order. The smaller memory cells make the 
4164 more sensitive to alpha-radiation- 
induced random bit changes, but this hap¬ 
pens infrequently enough that it is not 
much of a problem for most applications. 

The Motorola 6883 synchronous ad¬ 
dress multiplexer makes interfacing 
dynamic memory to the 6809 micropro¬ 
cessor almost as easy as hook ing up static 
memory. It handles all CAS and RAS 
timing, address multiplexing, and 
memory refresh. It can also interface the 
6809 to Motorola's 6847 video display 
generator (as in the Radio Shack Color 
Computer) and provides all system timing 
so that dynamic memory refresh and 
display refresh are transparent. 

Both the 4164 and the 6883 are well 
worth knowing about for anyone in¬ 
terested in dynamic-memory system 
design. 

David Nye 

209 West Lowe's Creek Rd. 

Eau Claire, WI 54701 


Turning on the 4116 

I feel I must point out an important 
omission from Rob Belics's article "Prac¬ 
tical Dynamic-Memory System Design" in 
regard to power supplies for the 4116 
DRAM (dynamic random-access read/ 
write memory) chip. Mr. Belies briefly 
describes these as "three separate power- 
supply voltages that must first be applied 
in a certain order." I searched the article 
carefully, and Mr. Belies never tells us in 
what order these supplies must be turned 
on and off* 


In the April 1981 "Ask Byte" column 
(page 328), Steve Ciarcia states, 'The 
most important thing to remember when 
designing any computer that uses 4116s is 
that the power-supply voltages must be 
turned on and off in sequence. To keep 
from blowing the 4116 on power-up, the 
—S-V supply must be turned on before 
the +5-V and +12-V supplies. On 
power-down, the —5 and +12 are re¬ 
moved* . , . the sequence can be ac¬ 
complished through the time constants of 
the power supply itself* . . / r 

Charles Reeves Jr,, Physicist 
Nuclear Division 
Union Carbide 
270 Park Ave, 

New York, NY 10017 


Multrdos Update 

Once again, the work of a software 
developer has outstripped the publishing 
process and an update is needed to my 
review "Multidos; A New TRS-80 Disk 
Operating System" (December 1982 
BYTE, page 392). 

The price of Multidos has increased 
from $79.95 to $99.95* There is also a 
new, $39*95 version called ZDOS; 
although not as full-featured as Multidos, 
it provides double-density support and 
SUPER BA SIC (write to Cosmopolitan 
Electronics, 5700 Plymouth Rd*, Ann Ar¬ 
bor, MI 48105, for full details). The addi¬ 
tional $20 charge for Multidos buys you a 
disk sector and file editor or ZAP utility, a 
disk-drive timer utility, a tape-to-disk 
conversion utility, and a RAM (random- 
access read /write memory) test utility* 
The DOS part of Multidos version 1*6 
now includes two-sided drive support, a 
PATCH command, a RESTOR command 
to recover a file deleted with the KILL 
command, a CAT (catalog) command 
that reads the directory of almost any 
Model I or III disk, and many additional 
options for the original commands. 

Multidos is now claimed to support 
disk I/O (input/output) at 4.7 MHz, if 
you have a clock speedup that allows this* 
SUPERB ASIC, the disk BASIC that 
comes with Multidos, has added com¬ 
mands to remove REM statements; pack 
BASIC program lines together while pre¬ 
serving program logic; and save the current 
BASIC program in memory while work¬ 
ing on another program, then return to 


the original program (or append it to the 
new one)* 

Vernon Hester, the author of Multidos, 
has released one newsletter so far and 
promises to publish patches in 1983 that 
will enable some popular software to run 
under Multidos. 

Let me close by saying that I have found 
Multidos to stand up very well to over a 
year's use; it is fast and and reliable and 
provides a very flexible BASIC develop¬ 
ment environment. 

Rowland Archer Jr. 

5420 Loyal Place 
Durham, NC 27713 


MDBS Takes Issue 
with User's Column 

In the December 1982 BYTE "User's 
Column" (page 222), Jerry Pournelle notes 
that Micro Data Base Systems Inc. is 
working on enhancing the BDS Compiler. 
This new C compiler, called C, has been 
available for several months. Perhaps its 
most notable traits are its production of 
extremely compact object code and its 
relatively fast execution and compilation. 

I would like to correct several misim- 
pressions conveyed in Dr, Pournelle s col¬ 
umn, First, Micro Data Base Systems Inc* 
is not a "bunch of Purdue University peo¬ 
ple*" The company's management and' 
staff of over 100 persons are not 
employees of Purdue University. While a 
number of our employees hold bachelors, 
masters, and doctorate degrees from Pur¬ 
due, many others received training at 
other equally fine institutions. 

A second error pertains to our database 
management product, MDBS. Dr. Pour¬ 
nelle states that "MDBS and the 
CODASYL database systems are hierar¬ 
chical in structure." This is incorrect. 
Systems based on the CODASYL ap¬ 
proach are not at all limited to hierarchi¬ 
cal architectures. Indeed, the flexibility 
provided by CODAS YL-ne two rk struc¬ 
tures was a major advance over hierarchi¬ 
cal systems. Furthermore, MDBS should 
not be confused with either C OD AS YL- 
ne t work systems or hierarchical systems, 
MDBS is a post-relational system of the 
extended-network variety, which means 
that it overcomes many limitations of the 
old-time hierarchical, relational, and 
CODASYL-network approaches to data¬ 
base management. 
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Bored Waiting? 
Here's The Board You've 




A hard disk and cartridge tape 
controller together on one 
board? Magic? Not really. It's 
Teletek's HD/CTC. The hard disk 
and cartridge tape drive control¬ 
ler provide the support necessary 
to interface both rigid-disk 
drives and a cartridge tape deck 
to the S-100 bus. 

• A Z-80A CPU (optionally Z-80B) 
providing intelligent control of 
the rigid-disk and cartridge 
tape drives. 

• Support of 5V*'' rigid-disk 
drives with transfer rates of 


5 megabits per second. Minor 
changes of the on-board com¬ 
ponents allow the support of 
other drive types/sizes and 
transfer rates up to 15 megabits 
per second. (Interface to disk 
drive is defined by software/ 
firmware on-board.) 

• Controller communications 
with the host processor via 2K 
FIFO at any speed desirable 
(limited only by RAM access 
time) for a data block transfer. 
Thus the controller does not 


constrain the host processor in 
any manner. 

• Two 28-pin sockets allowing 
the use of up to 16K bytes of 
on-board EPROM and up to 8K 
bytes of on-board RAM. 

• Individual software reset 
capability. 

• Conforms to the proposed 
IEEE-696 S-100 standard. 

• Controller can accommodate 
two rigid-disk drives and one 
cartridge tape drive. Expansion 
is made possible with an 
external card. 


Teletek's HD/CTC Offers A Hard Disk 
Controller, Plus Cartridge Tape Controller, 
Al I On One Board. 


rELETEK 


9767F Business Park Drive Sacramento, CA 95827 (916) 361-1777 Telex #4991834 Answer back-Teletek 

c Teletek 1983 
















UNIX, 

with change. 

Idris is a trademark of Whitesmiths, Ltd, / UNIX is a trademark ofBdl Laboratories. 


It should also be pointed out that, 
unlike MDBS, the many microcomputer 
file handlers that are very loosely referred 
to as relational databases have little in 
common with usual, long-established no¬ 
tions of what constitutes database man¬ 
agement, These file handlers do not even 
begin to approach systems such as IBM's 
SQL/DS, the de facto standard for rela¬ 
tional systems. The limitations of file 
management are not overcome merely by 
referring to files as databases. 

With respect to MDBS documentation, 
it must be noted that "A Primer on Data 
Base Management Systems" by Dr. Clyde 
Holsapple, cited in the article, is not a 
component of the MDBS reference 
manual. It is a separate tutorial that is 
routinely and quite successfully used in in¬ 
troductory university courses on database 
management systems at the undergrade 
uate level. We have distributed thousands 
of copies of the primer in the last few 
years, and the feedback has been over¬ 
whelmingly favorable. 

Gary ]. Koehler, Ph .D. 

President and Chief Executive Officer 
Micro Data Base Systems Inc. 

FOB 248 

Lafayette, IN 47902 


Video Displays and 
Elimination of Health Risks 


Put off by the UNIX price tag and licensing restrictions? If you are, 
take a closer look at Idris. 

Idris gives you all the power of UNIX at a fraction of the cost— 
and they're highly compatible—even pin-for-pin in some cases. 
Upfront expenses are much lower, you only pay for the parts you 
ship, and the end-user licenses can be transferable. 

Whats more, we wrote Idris ourselves—from the ground up — 
so you'll have fewer licensing hassles. We wrote it almost entirely 
in C, for maximum portability across a wide range of processors. 
And we kept it small. 

Idris can run comfortably where UNIX can’t even fit: On an 
MC68000 with no memory management hardware, for example. 

On a bank-switched 8080 or Z80. Or on any LSI-11 or PDP-11 with 
memory management. A very big Idris plus. 

Find out how you can put Idris to work in your favorite con¬ 
figuration today Write Whitesmiths, Ltd., 97 Lowell Road, Concord, 
MA 01742. Or call (617) 369-8499, TLX 951708 SOFTWARE CNCM. 

With Idris, you pocket the change. 

Whitesmiths, Ltd, 

Crafting SoftwareTools for your Trade, 

Distributors: Australia, Fawnray Pty Ltd C O B 224 Hurstville NSW 2220 (612) <170 6100 
Japan, Advanced Data Controls, Corp,, Chiyoda-ku, Tokyo (03 ) 263-0383 
United Kingdom, Real Time Systems, Newcastle upon Tyne 0632 733131 


The letter in the December 1982 BYTE 
from John C. Villforth of the U.S. Bureau 
of Radiological Health attempted to 
reassure VDT (video display terminal) 
users that these machines do not emit 
harmful levels of radiation. In reality, 
there are very good reasons for suspecting 
that the current generation of cathode-ray 
tube VDTs are hazardous and are causing 
cataracts and other diseases. Fortunately, 
however. VDTs can be built by several 
other methods that reduce or eliminate 
radiation emissions. 

In cathode-ray tubes (CRTs), a high¬ 
speed beam of electrons is abruptly 
decelerated as it slams into the face of the 
tube. It is a basic fact of physics that this 
process produces x-rays and microwave 
and ultraviolet radiation. Mr. Villforth 
writes that the government has done 
studies showing that CRT x-ray emissions 
under "normal" conditions are not "signi¬ 
ficantly above the natural background 
radiation to which we are all exposed." 
Just exactly what does this mean? Why 
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complete with 
controller & cartridge 


This is the breakthrough in 
storage that IBM PC people 
have been waiting for, as 
Tecmar engineering keeps 
you moving ahead! 

• the new SyQuest 

5 Megabyte removable 
cartridge Winchester disk 
drive 

• complete, easily installed 
in IBM PC or available in 
IBM-compatible Tecmar 
expansion chassis 

• new Tecmar superspeed 
controller 

• Tecmar disk sharing tor up to 
4 IBM PCs 

• your best solution for mass 
storage, and the most 
sensible back-up system 
available. 

We believe this is the future 
in storage because we have 


TECMAR COMPATIBILITY, VERSATILITY, 
RELIABILITY, AFFORDABILITY, 
RESPOND ABILITY 

The first and only complete line of fulSy 
compatible expansion options for IBM 
PCs, Including every type of disk drive 


FIRST 

FROM 

TECMAR 

NEW 

REMOVABLE 

CARTRIDGE 

WINCHESTER 


NEW SHARED WINCHESTER POM ATE™ 

Our new GT subsystem, upgrades our 
original with 3 times faster speed, sharing 
tor up to A IBM PCs Controller Board 
available for upgrade on trade-in. 


proved its reliability and 


its advantages, The new 


removable cartridge gives 
you unlimited memory at a 
lower price tag than the basic 
Winchester at comparable 
speed. 

Ai- 7 n r complete with 
■ 1 / V O control I e r & ca rtrid ge 
AVAILABLE NOW AT YOUR TECMAR DEALER 


Write for new Tecmar Information Kit, 


TECMAR 


Personal Computer Products Division 
23600 Mercantile Road 
Cleveland, Ohio 44122 
Phone 216-464 7410/Te lex 241735 


PC-MATE ■ FLOPPY 

Controller Board will handle and 8" 
disks. Winchesters can be installed in our 
floppy subsystem cabinet, 











Letters 


doesn't he tell us some actual measure¬ 
ments, in millirads per hour at a point 1 
foot from the screen, so we can make up 
our own minds about just how dangerous 
they are? 

Radiation emissions from CRTs may in¬ 
deed be low, but it does not follow that 
they are not hazardous. With radiation, 
there is no threshold—all exposures, no 
matter how low, carry with them some 
additional risk of cancer and leukemia, 
genetic damage, and depressed function¬ 


ing of the body's immunological system. 
Radiation to the eye in particular in¬ 
creases the likelihood of cataracts and eye 
damage. Furthermore, the x-rays, micro- 
waves, and ultraviolet radiation may act 
together, in synergy, to do many times 
more damage than each by itself. 

It is fundamentally unscientific to assert 
that measurements of radiation emitted 
from CRTs show that this radiation is 
safe. The only real way to tell is to 
analyze carefully controlled, long-term 



GREAT INNOVATORS 

o/Am 


In llaly in Ihc 15th century Leonardo Da Vihd was a multi* 
tjlenled germ Is. Leonardo 5 Ideas and designs were end less 
tic was always creating new devices to solve tin? would'5 
problems Pictured here are many studies far military anus 
arid armor and battlements. 

Today* VJste Is developing many high technology computer 
peripherals for use with IHM"’’' and Apple Computers. The 
11 rial evolutionary stage In Apple dish storage. Quartet <>r- 
lers you Ihc tapaeiLy of 4 Apple Disk Drives In the volume of 
one, Quartet 5 Inw prpUle- styling lias been developed to 
blend In with the profile and style of your Apple N Computer. 


than befqcc. When using protected software, the Quartet 
operates Just (Ike 2 Apple Disk Drives, and will ope fate with 
ALL Apple compatible software 


Quartet uses 2 Double Sided Thlnllnc disk drives to give you 
ovcrfiAOfi ol storage. With Ihc Included Quartet Controller 
« Software, your Computer can handle much larger tasks 



li&fa Slttaite/ 

* i r • n rt. it i liiteiiurh iri Ulijflfll ItocrffOi. he. 


The Quartet system is the COMT J LtTll one stop solution to 
yuur storage rttqUiiiarratnls on the Apple or Apple CompaH- 
E>le Computer, ho cuhtf iwo-drlve pacha ye offers, as much 
value at any price. And l he Quartet offers all this with a 
price comparable to single drive, single sided systems, 
realtors; * ThinlJn* PHves Ivr law 
profile * 1 nouble sided drives 
ter 1340K Storage * Quartet Con 

I roller lor Single ■' bouble Sided 
Operation 4 Emulates Apple Disk 

II Under a Single sided mode 4 
Boot* AT Bmiiv AH Apple Soil ward 
* Double Sided. <*0 Irach PaLeh 
JUiTlwart: irn 1305 . tF/M\ fir Fa % 
cal * Tull VEsta I 20 Ddy Warranty 

Contact Your Locai Vista Dealer or Call our Vista lint lines. 

\ / l E { r i COMPUTER 
V I3U1 COMPANY INC. 

1317 East Ddlnger / Sahla Ana. CA EJ27C5 
17 1 41 9550525 l («Wi 854-8017 


Distributors 


uv*»J MG? f " I ri+nT»T«i noiM*Einii* 



Tellur ii t rc'glslercri IrHCtriniirh it* Juli— ii^um-hI rtiithlnc^. 


epidemiological studies of the rates of 
cataracts and radiation-caused diseases in 
people using CRTs versus the rates of 
these diseases in people not using CRTs. 
These studies should be started im¬ 
mediately (because cataracts and cancer 
can take many years to become manifest), 
and they should be carried out by truly in¬ 
dependent scientists. The federal cover- 
ups of the cancers among GIs and 
residents of Utah and Nevada caused by 
fallout from atomic-bomb tests show 
dearly that no federal agency—including 
the Bureau of Radiological Health —can 
be trusted to tell us the truth about radia¬ 
tion* 

Fortunately, video display terminals 
can be built in a manner that eliminates 
radiation exposure. Liquid-crystal or 
light-emitting-diode displays emit no 
radiation. Another method is to have the 
operator look through glass at the image 
from a CRT reflected from a mirror. IBM 
already makes such terminals. Even the 
use of a lead-glass shield over the CRT 
screen should make a big difference. 

Those of us who must use the ordinary 
computer CRTs can do several things to 
minimize the radiation risk. First, don't sit 
too close to the thing. (Radiation levels 
decrease with the square of the distance 
from the screen*) Second, turn the 
brightness (the voltage through which the 
electron beam is accelerated) down as low 
as you can without decreasing readability* 
Careful adjustment of room lighting to 
eliminate screen glare will enable the 
brightness to be turned down even lower, 
as does the highly visible amber screen, 
which is mandated by law in several Euro¬ 
pean countries. And third, do investigate 
products such as lead-glass shields, which 
are claimed to have radiation shielding 
capabilities. 

I'm not arguing for a risk-free society, I 
only point out that in this case we're tak¬ 
ing a risk—one that may turn out to be 
quite severe—for no corresponding 
benefit. Radiation-free VDTs can easily be 
built to emit no radiation. But it's up to 
us, the computer users, to demand that 
such machines be built. No market, no 
product. 

For those interested in further informa¬ 
tion, I strongly recommend the book Rr- 
diation and Human Health by John W* 
Gofman, M.D. and Ph.R, and one of the 
world's foremost authorities on the health 
dangers caused by ionizing radiation 
(Sierra Club Books, 1981). Another ex¬ 
cellent book, which focuses in particular 
on microwaves, is The Zapping of Ameri- 
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COMPUTER AD 
OUR COMPETITION 
DOESN'T WANT 
YOU TO READ. 


It’s an ad for NEC's ARC"' 
Advanced Personal Computer. 

A solutions-oriented system that 
solves business problems in the 
simplest, most cost-effective way, 
The APC supports both CP/M-86’" 
and MS-DOS’." It can store more 
information than any system in its 
price range. In short, it’s got the 
best price/performance of any 
personal computer. That’s why our 


competition would p 
never see our systr 
We asked sorr 
men who s 
us why t’ ‘i 
reason' 

.s. fhe\ 
fFily p 
rket £ 
bit i 
ffisk 


it you 



“That APC of yours is ti™ most 
powerful computer of ? ves 
I saw. I don’t know ho 
for that price." 

"Now that I've used it 
awhile, I see why you name?™ 
Advanced Personal Computer 
And that from bir' "-ssmen 
who have tested t||Lj ' petition! 
When you see the-^^jjfcjWou' 
understand why, 
others, all of these hi 
picked NEC. 

Our business software 
was optimized to take 
advantage of the APC's 
unique hardware features. That^ 
makes system operation faster 
and easier. 

Our software includes a full set 
of general accounting packages, 
word processing, mailing list 
management, business planning, 
database management, and com¬ 
munications. And we’re readying 
many more. 

We’re the only company to 
back our software with a unique 
■nconditional guarantee. It will 
>rk or you get your money 
/ ick. 

Our high-resolution color 
graphics run circles, arcs and 
f lines around everybody else. 

The A r screen images— 
line' characters 

■ are unprecedente' 
in their clarity. 

Colors against resolution 
3titive systems often must. 




pjpyp 

See for yourself the personal 
computer our competition wishes 
had never been invented. The 
Advanced Personal Computer 
from NEC. Return the coupon to 
NEC information Systems, Inc,, 

5 Militia Drive, Lexington, MA 02173. 


Now available , 
with NEC hard disk. 


APC is a trad&martt of Nippon Electric Co,. Lid, 
CP/M-06 is a trademark of Digital Research* Enc 
MS-DOS is a trademark of Microsoft, Inc. 


Send me more information on the 
Advanced Personal Computer 


Address 


BEQ483T 

I 

I 


City, State. Zip 


I 

I 

Telephone 

NEC 1 

NEC Information Systems, Inc. | 

5 Militia Drive, Lexington. M A 02173 j 

The Benchmark in World Class Computers 
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Why buy a mere "spooler" when you 

can have THE PRINTER OPTIMIZER? 

* 64k to 256k spooling buffer 

* adapts different brands - can 
mix Serial and Parallel 

* character conversion: 1 to 1, 

1 to many, many to 1, ignore 

* pushbutton automated access to 
your printer’s various type 
styles and printing modes 

* several ways to PAUSE printing 

* access any character, graphic 
design or printer “trick 11 from 
any program at any time 

* special features for use as 
a MODEM buffer 



The cost effective alternative. 

Converts IBM, Adler/Royal, Olympia 

and other Electronic Typewriters 

into letter quality printers. 

* 2K memory buffer 

* access all typewriter characters 
and automated features 

* Serial or Parallel versions 

* Many proprietary features and 
commands insure compatibility 
with your system and software 

* Typesetting capability! 



Super low cost adaptor for new 
inexpensive portable Electronic 


Typewriters can yield typewriter 
and letter quality printer com¬ 
bination for around $500 total! 


ca by Paul Brodeur (W, W* Norton and 
Company, 1977). 

Edward M. Gogol 

407 South Dearborn, Suite 930 

Chicago, IL 60605 


Open Correspondence 
on JRT Pascal 

At our local users group meeting of 
December 16, 1982, a show of hands was 
called on the subject of JRT Systems' 
$29.95 Pascal offering. 

Of the 12 people present who had 
ordered JRT Pascal, only 3 had actually 
received the product, yet 11 had already 
had their checks processed and returned* I 
myself have been waiting for more than 
four months* My check was processed 
over three months ago* I have called the 
factory twice; once 1 was put on hold for 
15 minutes, the second time 1 was told 
that my product had been shipped three 
weeks prior and that 1 should wait 
another week. At the end of an additional 
two-week wait, I wrote the factory, and 
three weeks later wrote again. I received 
my third direct-mail offering for JRT 
Pascal two weeks ago, and again I wrote 
the company to ask that they ship my pro¬ 
duct immediately. Because so many other 
people share my experience with JRT 
Systems, 1 urge you to suspend the firm's 
advertising privileges until it can show 
proof that it has caught up with all back 
orders. 

Scott Rainey 
FOB 6530 

Portland, OR 97228 


weeks old. A six- to eight-week shipping 
delay is not unprecedented in the com¬ 
puter industry, but it is not acceptable to 
JRT Systems. 

How did this backlog develop, and 
what am 1 doing to correct it? In May 
1982 I cut the price of JRT Pascal from 
$295 to $29.95. I tested this formula by 
mass mailings of 100, then 400, then 1000, 
brochures. Sales response was excel¬ 
lent—10 to 15 percent—on the early mail¬ 
ings* 1 was able to rapidly expand the 
mass mailings and advertising leading to 
these approximate sales figures: May, 100; 
June, 350; July, 700; August, 1400; Sep¬ 
tember, 2000; October, 4000; November, 
3000; December, 5000, 

In August, JRT Systems moved from 
my home to a small office on Irving Street 
in San Francisco. By October this office 
was severely crowded with six people, 
three phones, and two computers. In mid- 
December we leased 6000 square feet of 
space in Mill Valley, The shipping depart¬ 
ment has now moved into 1600 square 
feet of the new space. In the past two 
weeks, the shipping staff has grown from 
one to four full-time people. In this same 
period we completed installation of a 
sophisticated set of new shipping pro¬ 
grams that automate, log, and validate 
every aspect of the shipping operation. 
Last week we exceeded 500 Pascal ship¬ 
ments per day. With our new system we 
can exceed 1000 per day. 

We still have delays in obtaining copied 
disks rapidly enough, especially in 
5-inch formats. Changes planned for 
the near future will eliminate this prob¬ 
lem* 

In short, the delay in shipping JRT 
Pascal is due to our staggering sales 
growth. We are moving as fast as possible 
to expand production capacity* [Letter is 
dated January 2, 1983]* 


* perfect for "personal use" 

* easy "plug-in" Parallel 
connection to most computers 

* compatible with popular word 
processing programs 

APPLIED 

CREATIVE 

TECHNOLOGY 

INC, 

2723 Avenue E East, Suite 717 
Arlington, Texas 75011 
[8171-261-6905 
[000] -433-5373 


We are having delays in the shipping of 
JRT Pascal to our customers. 1 have 
received a number of letters from custom¬ 
ers who are very concerned about this* 
Similar letters have been sent to the 
editors of the magazines in which JRT 
Systems advertises* 

It has always been our policy to im¬ 
mediately cancel any order on request or 
make an immediate refund if payment has 
been processed and shipment not yet 
made. 

As of today we have shipped 10,000 
Pascals and have 7000 orders on backlog. 
About 6000 of those are less than six 


J* R* Tyson, President 
JRT Systems 
550 Irving St. 

San Francisco, CA 94122 


As Mr. Tyson points out in his letter , 
shipping delays are not uncommon in the 
computer industry , as in all industries * 
Our readers should be aware of this situa¬ 
tion when dealing with any firm. You 
have the right to demand a full refund if a 
product you have ordered is not shipped 
within thirty days of receipt of the order , 
or you may elect to wait for it to be 
delivered. The choice is yours * , , . P* C. 
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Check The Chart 
Before You Choose 
Your New 16-Bit 
Computer System. 


Columbia Data Products 
New Multi-Personal - 
Featuring IBM-PC* Compatibility, j 
Excels In Professional, PH 

And Industrial Applications. 

Check it out. 


Columbia Data Products MULTI-PERSONAL COMPUTER 
can use software and hardware originally intended for 
the IBM" Personal Computer . . white enjoying the 
flexibility and expandability of ail Columbia Data's com¬ 
puter systems. 

Available operating system software includes 
user MS-DOS* or CP/M 86 11 or multi-user, multi-tasking 
MP/M 86 Jl or OASI.S-16\ with XENIX* available soon, 
providing users with a host of compatible software pack¬ 
ages for personal and professional business and indus¬ 
trial applications. A large selection of higher level languages 
are also available, including BASIC, FORTRAN, COBOL 
PASCAL and MACRO Assembler. 

Our standard 16-Bit 8088 hardware configuration pro¬ 
vides 128K RAM with parity, two RS-232 serial ports, 
Centronics parallel printer port, Interrupt and DMA con¬ 
trollers, dual floppy disks with 640K storage, Winchester 
disk and keyboard interfaces, and eight IBM-PC compat¬ 
ible expansion slots... and lists for only $2995. Winches¬ 
ter hard disk configurations, featuring cache buffer 
controllers for enhanced disk access performance are 
also available, starting at $4995, 

So, when you need to grow, why gamble and hassle 
with independent third party hardware and operating 
system vendors which may or may not be compatible ... 
not to mention the hidden expense and frustration of 
implementing peripheral drivers in the different operat¬ 
ing systems and upgrades? Who needs the finger-pointing 
when things don't work out? 

After you review our chart, you will agree ... for overall 
16-Bit microprocessor superiority, expandability, flexi¬ 
bility, compatibility and real economy, Columbia Data is 
your total source . 

Gut mulii-Personai Computer g, . the 16-Bit system 
born to growl 

Get yours HOW. Circle Si on Inquiry card, 



MAIN FEATURES 

CDP-MPC 

IBM'PC* 

OTHERS 

Micmprocessof 

16-Bi! 80S8 
B-Bit 2*80 (Opt) 

16-Blt 0003 

? 

USER Memory 

128K-I Mbytes 

16K-256 Kbytes 

? 

IB M-PC CompalihEe 
Expansions Slots Re son d 
Professional CanflDiirathoni 

S Blots 

0 

7 

Resident floppy Bisk 

Storage 

Dual 320K (Sld) 

Dual 16QK {Opt} 
Dual 320K (Opt) 

? 

Resident Caaiie Buffer 

Hard Disk Storage 

5M/I0M 

_ 

? 

OPTIONAL OPERATING SYSTEMS (Supported Uv Company! ? 

MS-DOS iPC-OOS) 

YDS 

Yes 

7 

cm oh 

Yes 

Yes 

7 

MP/M B6' 

Yes 

- 

7 

OASIS-16 

Yes 

— 

? 

XENIX 

Soon 

- 

7 

OPTIONAL HARDWARE EXPANSION BOARD (SopjMrtUd by Comuanv) 

RS-232 Communlcailans 

Yes 

Yes 

7 

B/W ami ftjftr Display 

Cons roller. 

Yes 

Yes 

7 

Expansion Memory 

Yes 

Yes 

7 

7-eOCP.'M#Boam 

Yes 

— 

7 

Cachs Butter Hard Disk 

Yes 

> ^ 

? ! 

TTms/Calemlar Board 

Yes 


? 

IEEE Bus.Conifoiler 

Yes 

— 

7 

8 Floppy Disk System 

Yds 

— 

? 

8" Hard Dtokj^siem 

lip to AU Mbytes 

— 

? 

1m CtthI'T Ev&ietn 

Yes 


7 



'Fqr purpose, typical professional configurations con- 

COGSTtoyHiittui'* ISSK.FiAM wiin BarityrMuai ^ukVincii 
Floppies. DMA anti interrupt ContratlBr, Dual! RS-232 'Senal Ports, 
Centronics Fa re lie! Port and Dumb Computer Terminal or Equivalent. 

Columbia Dnte Products also supports CP. M SO" with an optionally 
available Z^BQ CP M Expansion Board 
l A-j in BYTE Magiume, August 1982 




COLUMBIA 


DATA PRODUCTS, INC. I 


Home Office: 

8990 Route IDS’ 
Columbia, MO 21045 
Telephone 301-992-3400 
TWX,7ia-86^1891 


West Coast: 

3901 MacAfthur Bivd 
Suite 21 l 

Newport Beach, CA 92663 
Telephone 714-752-5245 
Tele* 27/778 


Europe: 

P.0, Box 1118 
450 MoenchengladDach 1 
West Germany 
Telephone 02161-33159 
Telex 852452 


IBM Js the trademark of Imernatlenal Business Machines, CP/M and MPfM are trademark of Digital Research. OASIS is the trademark of Phase One. MS DOS and XENIX are 

I rarlpm a rtfC ni M FT 







































CAST BETTER, FASTER 
SPELLS WITH OUR 
CI-C86 C COMPILER 



Weave 
a spell with 
the CI-C86 C 
especially designed for use with 


• CPM86 and MPM06 • DEC Rainbow • Zenith ZIOO • Seattle 


* MS-DOS • Victor 9000 * Lomas 8086 ■ Eagle 

* IBM Personal * Sirius * Altos 8600 * Columbia 1600 

* IBM Dlsplaywrlter * NEC ARC * Compupro 66/87 * And Many More 


Cl puts all the magic of C at your finger¬ 
tips with all of K&R, a full support library, 
8087 support and much more. 

Merlin would approve! 


Disk and documentation $395. 
Overseas airmail $20. 


For further information, please contact: 


Computer Innovations, Inc. 

75 Pine Street 
Lincroft, New Jersey 07738 
Telephone: (201) 530-0995 

C 80 and C'-CSO ore irodsmorta, of Compyrar InrcwntMyu, me 
Cpm and mfm Trodemoflis c* DtgiUtH Reseatr* 

MS-DOS « a Frodomarv of Mcrasafl 

IBM is a TfQdemorlt of InTamaKJTial Bigness MocttoBi 

DEC is o Uddemark of DigiicJ Eauemenr core 




Letters 


Another Atari 
Character Editor 

In his article "Character Editor for the 
Atari" (December 1982 BYTE, page 167), 
Tim Kilby says, "While several character 
editors are available commercially, none 
are specifically designed for use with 
ANTIC 4 and ANTIC 5 modes." That's 
not quite accurate. 

I am the author of The Next Step, 
published by Sierra On-Line. It b an Atari 
graphics package centered around the idea 
of redefined character sets and has been 
on the market for about a year. Among 
other features, it contains explanations 
and example programs similar to those 
found in Mr. Kilby's article. The Next 
Step contains a powerful, easy-to-use 
character editor that fully supports 
ANTIC modes 4 and 5. As a matter of 
fact, it is the character editor that John 
Harris used for both the ANTIC mode 4 
background and the player-missile 
graphics in his Atari version of Frogger. 

As Tim Kilby says, redefined character 
sets are one of the most powerful features 
of the Atari computers. When teamed 
with custom display lists, as supported by 
The Next Step, impressive graphics are 
well within the reach of the BASIC pro¬ 
grammer. Thank you for your help in 
spreading this knowledge. 

Bob Stewart 
The Logic Smiths 
Pine Trail 
Groton, MA 01450 


Problems with FORTRAN 86 

The problem with microcomputer FOR¬ 
TRAN compilers is more widespread than 
indicated by the letters from David Dun- 
thom and T. M, Putnam criticizing 
Microsoft's FORTRAN-60 and IBM Per¬ 
sonal Computer FORTRAN, respectively 
{December 1982 BYTE, page 22). Version 
1.0 of Intel's FORTRAN-86 (for Intel's 
8086-based microprocessor development 
systems) incorrectly compiles data state¬ 
ments that use repeat factors, generates 
numerical error codes that are not 
documented in the Intel FORTRAN-86 
User's Quide, frequently creates bad ob¬ 
ject code for operations involving 4-byte 
integers, and recently refused to compile 
an 8-line subroutine whose only ex¬ 
ecutable statements were a type-conver¬ 
sion, an integer multiply, and RETURN. 
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The Enhancer II Proudly Presents 





We may be prejudiced, but we 
think you’re going to like these new 

"key” characters from Enhancer II. !n 
fact, well bet that once you've seen 
them perform, they'll become the 
stars of your screen. 


Recognize some of these "key" 
characters? You've seen them all 
before on your Apple® II screen, but 
now the Enhancer II has given them all 
new identities! 


identi ly of a convert- 
tional typewriter key. Not 
only will you recognize all 
tine characters; you'll posi¬ 
tively rejoice at having 
upper and lowercase letters, 
auto repeat shift and shift lock 
again! The Enhancer II also has a type- 
ahead buffer of 128 characters, so you 
can keep sending messages to your 
Apple II even while its busy with 
something else. 


The Enhancer II uniquely gives your 
Apple IT user-definable keys. So you can 
define any key to become what you 

want it to be. That means 
phrases, paragraphs 
or commands that 

,/ you use frequently 

jp- (up to 510 charac- 

m ters!) can be re¬ 

membered by the 
Enhancer II and then 
f called up at the touch 

of a single key. 


Suggested retail prices: 
Enhancer n, $14t> 
Function Strip, $79 
Combined Package, $215 


And if you want to meet even more new 
characters, the optional Function Strip™ 
will introduce you to 16 brand-new keys 
across the top of your keyboard which 
are yours alone to define. (These charac¬ 
ters will never get mixed up with charac¬ 
ters from the keyboard!) 


897 NW Grant * Corvallis. OR 97330 
(503) 758-0521 

The Enhancer El and Function Strip can be used wilh anv Appk 
wiili h keyboard hotter board, 

Apple imt.1 diij Appk: logo art- regis.te.red trademarks of A pit It,- 
Computer. Inc.. 

Circle 429 on inquiry card. 


Besides that, the 
Enhancer II gives your Apple II type¬ 
writer mode, with each key assuming tire 


mM i 
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Intel had promised a July 1902 release 
date of a revised compiler, but as of mid- 
December 1982, 1 haven't seen so much as 
an updated bug list. 

Meanwhile, the list price of this remark¬ 
able piece of software is a mere $4300. 

Jay Reynolds Freeman 
FOB AJ 

Belmont, CA 94002 


Disclaimers and the Law 

I found the letters from David Dun- 
thorn and T. M, Putnam regarding 
Microsoft's FORTRAN interesting. Un¬ 
fortunately, both parties are mistaken in 
their belief that nothing can be done, 
IBM's program license stating that the 
FORTRAN "is provided 'as is' without 
warranty of any kind , . , including . . * 
implied warranty of merchantability and 
fitness for particular purpose" may not be 
worth the paper it is printed on. If we can 
assume that the software is "goods" then it 
comes under Article 2 of the Uniform 


Commercial Code (UCC). 

Article 2 deals with the law of sales, 
warranties, disclaimers, remedies, etc. It 
has been substantially adopted by every 
American jurisdiction except Louisiana. 
While the specific question of whether 
software is "goods" has been not been 
answered, two different courts have ruled 
that it is "goods" when sold in a turnkey 
operation. {See Triangel Underwriters 
Inc . v . Honeywell Inc. <1978 E.D. NY) 457 
F. Supp 765, 24 UCCRS 1086, affd in part 
and revd in part (1979, CA2 NY) 604 F2d 
737, 26 UCCRS 1162, later app. Triangel 
Underwriters Inc. v . Honeywell Inc . 
(1981, CA2 NY) 651 F2d 132 and W, R. 
Weaver Co. v. Burroughs Carp. (1979, 
Tex Civ App 0th Dist) 500 SW2d 76, 26 
UCCRS 64,) 

Under the UCC, the implied warranties 
of merchantability and fitness for a par¬ 
ticular purpose cannot be disclaimed after 
the sale. If the disclaimer first appears in 
the manual after it is bought, it is not 
worth the paper it is printed on (see Zoss 
v , Royal Chevrolet , (1972 Ind. Super) 11 
UCCRS 527). 

Furthermore, the states of Kansas, 


Maine, Maryland, Massachusetts, Michi¬ 
gan , Minnesota, Mississippi, Venrtont, 
Washington, and West Virginia all limit a 
seller's or manufacturer's right to disclaim 
or limit the implied warranties. 

Many warranties have limitation-of- 
damages provisions (e.g,, "In no event 
shall the ACME Computer Company be 
liable for loss of profits, or benefits, in¬ 
direct, special, consequential or other 
similar damages arising out of any breach 
of this warranty or otherwise/') These 
limitations are often upheld because the 
seller or manufacturer will repair the 
goods. However, in those cases where the 
seller or manufacturer refuses or cannot 
make the repair, a judge may rule that the 
original warranty "has failed in its essen¬ 
tial purposes" and the full array of UCC 
remedies become available to the con¬ 
sumer. These remedies could include all 
actual, consequential, and incidental 
damages that the consumer suffered. 
Recovery could include such things as 
time spent trying to program around the 
bug, lost income because the program 
would not work, and the like. 

In addition the UCC requires good faith 
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Introducing automatic dialing 

300/1200 baud for $599* —T 


300/1200 Baud—Bell 103/113/212 compatible 
Auto Dial—compatible, Hayes dialing protocol 
Full or Half duplex 

Audio Monitor signals busy line, no-answer, etc 
Two year limited warranty 


Our newest modem does all this with 3 LSI chips— 
about one seventh of the usual integrated circuits, 
its simplicity, an achievement of advanced micro¬ 
processor design, promises two major benefits. The 
first is outstanding reliability—that stands to reason. 
The second is a cost low enough to inspire skepti¬ 
cism. Be skeptical: shrewd comparisons may save 
you $100 or more. 

Intelligent design also makes this modem uncom* 
monly easy to use. Lights and switches let you test 
and correct installations without technical experi¬ 
ence-including some that require special interfaces 
or rewiring with most modems. 

The shrewd modem. If it’s not at your dealer’s yet, 
write or call for complete specifications. 


Suggested list for model 212A Auto Dial 


U.S. ROBOTICS INC. 

1123 WEST WASHINGTON BOULEVARD 
CHICAGO, ILLINOIS 60607 [312] 733-0497 













S-100 STATIC MEMORY 
BREAKTHROUGH 
B 1 


Finally, you can buy state-of-the-art 
S-100/IEEE 696 static memory for your 
computer at an unprecedented savings. 

Memory Merchant's memory 
boards provide the advanced features, 
quality and reliability you need for the 
kind of operational performance 
demanded by new high-speed 
processors. 

Completely Assembled. 

These memory boards are not kits, 
nor skeletons — but top-quality, high- 
performance memories that are shipped 
to you completely assembled, burned-in, 
socketed, tested and insured with one of 
the industry's best warranties. 

Superior Design & Quality. 

Memory Merchant’s boards are 
created by a designer, well known for his 
proven ability in advanced, cost-efficient 
memory design, innovative circuitry 
provides you with highly desired features 
and incredible versatility. 

Only first-quality components are 
used throughout, and each board is 
rigorously tested to assure perfect and 
dependable performance. 

No Risk Trial. 

We are so convinced that you will 
be absolutely delighted with our boards 
that we extend a no-risk trial offer. After 
purchasing one of our boards, you may 
return it {intact} for any reason within 15 
days after shipment and we will refund 
the purchase price {less shipping). 


NEW S-100 PRODUCTS COMING 
SOON: 

* DUAL8/16BITCPU BOARD 

* 128K 0/16 BIT STATIC RAM 

* 256K 8/16 BIT DYNAMIC RAM 


l 1 



48K PARTIALLY POPULATED $519. 

32K PARTIALLY POPULATED $409. 

I ~ 1 

64K RAM, MODEL MM65K16S 

• 64KX 8-bit 

• Speed in excess of 6 MHz 

• Uses 150ns 16K (2K x 8} static RAMS 

• Ultra-low power (435 Ma, max. — 
loaded with 64 K) 

• Bank Select and Extended Addressing 

• A 2K window which can be placed 
anywhere in the 64K memory map 

• Four independently addressable 16K 
blocks organized as: 

— Two independent 32 K banks or 
— One 64K Extended Address Page or 
— One 48K and one 16K bank for use 
in MP/M * 1 (option) 

• Each 32K bank responds 
independently to phantom 

• 2716 (5V) EPROMS may replace any or 
all of the RAM 

• Field-proven operation In CROMEMCO 
CROMIX* and CDOS*. 

• Compatible with latest IEEE 696 
systems such as Northstar, CompuPro, 
Morrow, IMS, I MSA! front panel, Alta I r 
and many others. 

OEM and DEALER Inquiries Invited. 

r ~ ' 


; ijmamorv 
mm merchant 

14666 Doolittle Drive 
San Leandro, CA 94577 
(415)483-1008 

Circle 260 on inquiry card. 


FULL TWO-YEAR 
WARRANTY, 
i i 


The reliability of our boards, 
through quality-controlled production and 
proven performance, has enabled us to 
extend our warranty to a full two years. 
That’s standard with us, not an option. 
This includes a 6-month exchange 
program for defective units, 

Shipped direct from stock. 

All Memory Merchant's boards are 
shipped direct from stock, normally 
within 48 hours of receipt of your order. 
Call us at (415) 483-1008 and we may be 
able to ship the same day. 



16K RAM, Model 
MM16K14 


16Kx 8 Bit 16K STATIC RAM 8169. 

Bank Select & Extended Addressing 
Four independently addressable 4K 
blocks 

One 4K segment equipped with 1K 
windows 

Uses field-proven 2114 (IKx 4) RAMS 
Low Power (less than 1 .2 Amps) 

Runs on any S-100 8080, 4 MHz Z-80 or 
5 MHz 8085 system. 


Prices, terms, specifications subject to 
change without notice, 

‘Cromix and CDOS are irademarks of CROMEMCO. 

1 MP/M Is a trademark of Digital Research 

























Letters 


among the parties. If Microsoft knew of 
the bug in its FORTRAN-SQ package and 
refused to correct it or failed to put an 
adequate disclosure of it in its packaging, 
then punitive damages could also arise on 
the basis that it fraudulently and know¬ 
ingly refused to repair a program with a 
bug (cf. Hthschmann Pontiac Inc . v. 
Batchelor , 266 Ind. 310, 362 NE2d 845 
(1977)). 

The fact that FORTRAN-80 went 
through three more releases with the same 
bug could indicate bad faith on the behalf 
of Microsoft and this by itself could allow 
punitive damages (see Cantrell v. 
Amarillo Hardware Co* r 266 Kan* 681, 
602 P2d 1326 (1979)). 

Finally, I am surprised that Microsoft 
would admit in a letter that it "has no in¬ 
tention of fixing the bug in FORT RAN-SO 
regarding FORMAT re-use." Such a letter 
will be deemed an admission against in¬ 
terest and would greatly ease any punitive 
damage claim against Microsoft, 

As a final point, if Microsoft or IBM 
advertises its program as in full com¬ 
pliance with the ANSI (American Na¬ 
tional Standards Institute) Standard FOR¬ 
TRAN X3.9-1966 or any other ascer¬ 
tainable standard, then it has created an 
express warranty that the product will 
meet that standard . This express warranty 
cannot be disclaimed, 

L* J. Kutten, Attorney at Law 
201 South Central 
FOB 16185 
St. Louis, MO 63105 


Don't Blame Pascal 

Jerry Poumelle s User's Column is 
stimulating, provoking, and sometimes 
misleading. He is appalled by the dif¬ 
ficulties that Alex Poumelle has ex¬ 
perienced in developing his introductory 
Pascal package (December 1982 BYTE, 
page 222). 1 sympathize with Alex, but 
from what Dr, Poumelle has written it ap¬ 
pears that his problems have more to do 
with bad implementations of Pascal than 
with the language itself. It is unreason¬ 
able, for example, to blame Pascal for 
poor diagnostics, poor error recovery, 
collapsing compilers, and failure of 
nonstandard functions. 

We all need strings, and it is unfor¬ 
tunate that they are not part of the stan¬ 
dard language. Pascal implementors have 
added string handling in various ways. 


none of which is completely satisfactory, 
Poumelle says that no Pascal compiler 
allows you to concatenate a single charac¬ 
ter to a string (page 226). This is not so, 
because Pascal/Z does this and other 
string operations in a fairly dean and con¬ 
sistent way. 

The standard proposed, but not yet 
ratified, by the International Standards 
Organization for Pascal specifies two 
levels of compliance, level 0 and level 1. A 
level-1 compiler must support conformant 
array parameters (CAP) that permit the 
size of an array to be passed to a pro¬ 
cedure or function. The ratification of the 
standard has been delayed by the United 
States representatives, who have refused 
to accept CAP in Pascal. I do not know of 
a microcomputer compiler that supports 
CAP, but some mainframe compilers do, 

Pascal uses nested scoping, which may 
have been a great idea for ALGOL-60 but is 
somewhat passe today* Strict nested scop¬ 
ing does not support static variables in 
procedures. PL/1 and C provide static 
variables, but, contrary to widespread 
belief, FORTRAN does not. (The FOR¬ 
TRAN standard does not mention stacks 
but is worded in such a way that stack 
allocation of variables is permitted.) Some 
versions of ALGOL-60 allow statically 
allocated oiun variables, but this seems to 
have been a kludge. 

SIMULA-67 introduced classes , and 
many languages developed subsequently, 
including Ada, have a similar feature. A 
class is a collection of variables and pro¬ 
cedures, some of which are private to the 
class and some are visible outside it. You 
can simulate packages in Pascal or C, but 
neither language supports them properly. 
As Lori Clarke et al. pointed out at the 
1980 Ada Conference, if you have 
packages, 'nesting is for the birds." 

Wirth clearly recognized the weakness 
of Pascal's loop constructions, because his 
next language, Modula-2, allows loop 
exits. It is possible to code quite elegant 
loops in Pascal using loop variables. The 
method was introduced by L, V, Atkin¬ 
son; here is a simple example: 


VAR state : (searching, found, fail); 
state := searching; 

REPEAT 
IF end-of-list 
THEN state := fail 
ELSE IF item-matches 
THEN state := found 
ELSE get-next-item 
UNTIL state < > searching; 


CASE state OF 
found : * . . 
fail : . . . 

END 

The three-valued state variable allows 
us to distinguish normal and abnormal 
loop termination clearly and explicitly. 

1 have written this letter reluctantly 
because l find that debates about pro¬ 
gramming languages (and operating 
systems) are usually acrimonious and 
unhelpful. Most of these debates tend to 
be over such trivia as where the 
semicolons go and how many symbols 
you need to implement your favorite 
algorithm. We can compare languages 
meaningfully only if we agree beforehand 
on the environment in which they will run 
and the applications for which they will 
be used, 

Peter Grogono 
Metonymy Productions 
4125 Beaconsfield Ave* 

Montreal, Quebec H4A 2H4 
Canada 


Software Boycott 

Software piracy has been a concern to 
software vendors for some time. To pro¬ 
tect their investment, vendors resort to 
copy protection and limiting the number 
of backup copies that can be made. Unfor¬ 
tunately, this often precludes the use of 
hard-disk storage and makes the system 
fragile. Businesses find it frustrating to 
have their systems down for a few weeks 
until the vendor ships a new disk* BYTE 
and other magazines have presented all 
sides of the pirating issue in the past* 

Our business relies on our computer 
systems. Although we are sympathetic to 
the problems that vendors have with 
piracy, we will not tolerate products that 
jeopardize the reliable operation or the 
high performance of our computer sys¬ 
tems. 

Micro Development Inc. and its affiliate 
companies have agreed to boycott all soft¬ 
ware products that seriously restrict por¬ 
tability, use with hard-disk storage, 
backup procedures, human factors, etc. 
We encourage other business computer 
users to do the same* 

Ed Sawicki, President 
Micro Development Inc. 

Lake Oswego, OR 97034 ■ 
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The new COMPAQ Portable Computer. 
IBM compatibility to go. 





imple, isn't it? The COMPAQ™ 
Portable Computer can do 
what the IBM® Personal 
Computer does. To go. 

It runs all the popular pro¬ 
grams written for the IBM. It 
works with the same printers and 
other peripherals. It even accepts 
the same optional expansion elec¬ 
tronics that give it additional 
capabilities and functionality. 
There's really only one big dif¬ 
ference. The COMPAQ Computer 
is designed to travel. 

Carry the COMPAQ Comput¬ 
er from office to office. Carry it 
home on the weekend. Or take it 
on business trips. 

If you're a consultant, take it 
to your client's office. 

If you use a portable type¬ 
writer, you can use the 
COMPAQ Computer as a 
portable word processor 
instead. 

If your company 
already uses the 
IBM Personal 
Computer, add 
the COMPAQ 


you'd probably need to buy an 
additional display screen because 
the built-in screen is too small for 
certain tasks, like word process¬ 
ing, The COMPAQ Computer's 
display screen is nine inches diag¬ 
onally, big enough for any job, and 
it shows a full 80 characters across. 
And the built-in display offers 
high-resolution graphics and text 
characters on the same screen. 

The bottom line is this. The 
COMPAQ Computer is the first 
uncompromising portable 
computer. It delivers 
all the advantages 
of porta¬ 
bility 


In the standard configuration, 
the COMPAQ Computer has three 
open slots for functional expan¬ 
sion electronics as your needs 
and applications grow. It accepts 
standard network and commu¬ 
nications interfaces including 
ETHERNET™ and OMNINET™. 

If you're considering a per¬ 
sonal computer, there's a new 
question you need to ask your¬ 
self, Why buy a com- 


Portable as a 
mobile unit that 
can use the same pro¬ 
grams, the same data disks, and 
even the same user manuals. 

There are more programs 
available for the COMPAQ Com¬ 
puter than for any other portable. 
More, in fact, than for most non¬ 
portables. You can buy them in 
hundreds of computer stores 
nationwide, and they run as is, 
right off the shelf. 

With most other portables 


without trad¬ 
ing off any com¬ 
puting power capability. 
And what do those advantages 

cost? 

Nothing. 

The COMPAQ Por¬ 
table sells for hundreds 
less than a compara¬ 
bly equipped IBM or 
APPLE® III. Standard 
features include 128K 
bytes of internal memory 
and a 320K-byte disk drive, 
both of which are extra-cost 
options on the IBM. Memory 
and additional disk drive up¬ 
grades are available options to 
double those capacities. 


puter that 
isn't portable? 
For more 
information on 
the COMPAQ 
Portable Computer 
and the location of the 
Authorized Dealer nearest 
you, write us, COMPAQ 
Computer Corporation, 12330 
Perry Road, Houston, Texas 
77070. Or call 1-800-231-9966. 


© 1983 COMPAQ Computer Corporation 

IBM* is a registered trademark of International Business 

Machines Corporation. 

ETHERNET™ is a trademark of Xenix Corporat e on- 
OMNINET™ is a trademark of Corvus Systems. 

Apple® is a registered trademark of Apple Computer. Inc. 
COMPACT a trademark of COMPAQ Computer 
Corporation, 
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The most computer you can carry Circle 86 on inquiry card. 



















YOU WILL NEVER AGAIN 
HAVE TO WASTE TIME 
WATTING FOR YOUR PRINTER 


MICROBUFFERALLOWS YOU 
10 PRINT AND PROCESS 
SIMULTANEOUSLY. 

Microbuffer will instantly increase 
your efficiency — and eliminate 
the frustration of waiting for your 
slowpoke printer. 

Now you can simply dump your 
printing data directly to Microbuffer 
and continue processing. 
Microbuffer accepts the data as 
fast as your computer can send. It 
stores the data in its own memory 
buffer, then takes control of your 
printer. 

THERE IS A MICROBUFFER 
FOR ANY COMPUTER/PRINTER 
COMBINATION. 


Whatever your system, there is a 
specific Microbuffer designed to 
accommodate it. 



FOR APPLE II COMPUTERS, 
Mircobuffer II features on-board 
firmware for text formatting and 
advanced graphics dump routines. 
Both serial and parallel versions 


have a power-efficient low- 
consumption design. Special 
functions include Basic listing 
formatter, self-test, buffer zap, and 
transparent and maintain modes. 
The 16K model is priced at $259 
and the 32K, at $299. 


ALL OTHER COMPUTER/PRINTER 
COMBINATIONS are served by the 
stand-alone Microbuffer In-line. 

The serial stand-alone will 
support different input and output 
baud rates and different hand¬ 
shake protocol. Both serial and 
parallel versions are available in a 
32K model at $299 or 64K for 
$349. Either can be user-upgraded 
to a total of 256K with 64K add-ons 
— just $179 each. 


SIMPLE TO INSTALL. 


for EPSON printers, Microbuffer/ E 
comes in two serial versions — 

8K or 16K {upgradable to 32K) — 
and two parallel versions — 16K 
or 32K (upgradable to 64K). The 
serial buffer supports both hard¬ 
ware handshaking and XON-XOFF 
software handshaking at baud 
rates up to 19,200. Both interfaces 
are compatible with standard Epson 
commands, including GRAFTRAX-80 
and GRAFTRAX-80 + . Prices range 
from $159 to $279. 


Microbuffer II is slot-independent. 
It slips directly inside the Apple II 
in any slot except zero. 

Microbuffer/E mounts easily 
inside the existing auxiliary slot 
directly inside the Epson printer. 

The stand-alone Microbuffer is 
installed in-line between virtually 
any computer and any printer. 


MKROBUFFER FROM 
PRACTICAL PERIPHERALS. 

So what are you waiting for? Write 
to us for more information or ask 
your dealer for a demonstration. 

When you see how much 
freedom Microbuffer will allow, 
you’ll understand why it’s so silly 
to be without one. 


PRACTICAL PERIPHERALS, INC.™ 
31245 LA BAYA DRIVE 
WESTLAKE VILLAGE, CA 91362 
(213) 991-8200 
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Ciarcia's Circuit Cellar 


Build an RS-232C Breakout Box 

This diagnostic tool 

can help you make working serial connections. 


Hundreds of exhibit-goers swirled 
around me as 1 elbowed wearily, yet 
warily, through the computer-con¬ 
vention crowd* Like Frodo Baggins 
approaching Mount Doom, I had to 
go to a place I feared to be: the BYTE 
booth. If I stayed anywhere near it, 1 
was certain to be accosted by some¬ 
one asking technical questions* 
(When your picture is plastered all 
over books sold at half a dozen 
booths, it's hard to remain incog¬ 
nito*) 

Just as I started to take refuge be¬ 
hind the wall of 6000 boxed maga¬ 
zines in the BYTE booth, a voice be¬ 
hind me called out, “Steve, Stevel 
Help! I was going to send you an 'Ask 
BYTE' letter, but I need an answer 
right now on how to interface one of 
your projects to my computer/' 

I turned to respond as a man in his 
early thirties, carrying a briefcase and 
two shopping bags, hurriedly ap¬ 
proached the counter. Panting a bit, 
he spoke with overtones of nervous 
anxiety combined with a note of 
triumph. I shrugged and responded, 
"Sure, I'll be glad to help if I can," 

Most questions of this kind require 
minimal effort: at worst, digging out 
a few sheets of scratch paper and 
scribbling a schematic diagram or 
two. After all, most computers use 
similar parallel or serial interfaces. 

“I have this computer. . . * " As 


Copyright © by Steven A. Garda. 
AH rights reserved. 


Steve Ciarcia 
FOB 582 

Glastonbury, CT 06033 

the man started to speak, he cleared 
about four feet of counter space with 
one elbow, leaned over to one of his 
shopping bags, and started pulling 
out pieces of equipment and cables. 
"Here, hold this * * * urn . * * some¬ 
where in here are the monitor, re¬ 
corder, and this other junk , , . and, 
wait, here it isf I want to connect it to 
this here Microvox of yours. Can you 
do it for me? I've made some home¬ 
brew modifications to my computer, 
but that shouldn't keep it from work¬ 
ing." 

I've been told that, to be perceived 
as a good teacher, you have to be able 
to leave everything as an exercise for 
the student. Here I was, in the middle 
of a convention with 50,000 people, 
and this guy had dragged in his whole 
computer system* Mind you, I've 
spent hours talking shop with com¬ 
puter hobbyists in public places, and 
I've designed as much circuitry on the 
back of napkins as you see in this col¬ 
umn each month. This, however, was 
a new twist. 

His computer? It was an off-the- 
shelf budget model that I'd used be¬ 
fore but hadn't tried with the Micro- 
vox speech synthesizer. It had a serial 
output, so I presumed it would work 
easily. As we shall see, that assump¬ 
tion was a mistake. 

On the surface, it seemed a simple 
task. The unit had a four-wire serial 
interface that was described as con¬ 
forming to the RS-232C specification 
established by the Electronic Indus¬ 


tries Association. The connections in 
the interface were defined for trans¬ 
mit, receive, status, and ground lines* 
The Microvox can be connected in 
that way or through various other 
handshaking protocols* Inside the 
Microvox are jumper connections to 
reverse the functioning of the trans¬ 
mit and receive lines so that the 
Microvox can be set up as either kind 
of RS-232C device—data terminal 
equipment (DTE) or data circuit¬ 
terminating equipment (DCE). Given 
that there were only four wires, it 
should have been duck soup, right? 

My first surprise came in finding 
that my querist's computer used a 
DIN (Deutsche Industrie-Norm) con¬ 
nector rather than the DB-25 connec¬ 
tor typically used for RS-232C links. 
But by referring to his computer's in¬ 
struction manual, we were able to at¬ 
tach the Microvox, set up as a DCE 
device, and hard-wire the computer's 
status input so it would see a "ready" 
condition all the time* The computer 
was set up as a DTE device, receiving 
data on pin 2 and transmitting on pin 3, 

To our disappointment, when we 
executed the program to make the 
synthesizer talk, his computer trans¬ 
mitted nothing that could be received 
by the Microvox* I grumbled, "OK, 
maybe there's at typo in the Micro- 
vox manual." We reversed pins 2 and 
3, setting the Microvox as a DTE 
device, and tried again. No luck. Still 
bending down over the hobbyist's 
machine, I looked over the top of my 
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NAME;® _ _ 

RODRESS:_ _.__ 

crrv:__£.« 

STATED ZIP _ 


The first information management 
system created from its inception for 
the multi-user. 

The first truly professional system created for 
the programmerless environment. IN FORMA X” 
brings even to the first time user programming 
capabilities never 
before thought 
possible with 
microcomputers. 

Worlds beyond in 
speed, security, 
capability and 
flexibility: 

SPEED. The first informatio 
management system 
for micros that is fast enough to 
accommodate full operational 
interactive online computing. 

SECURITY. The first micro system 
providing the total security necessary for any 
business computing situation to function 
properly. INFORMA X™ provides full transaction 
recording for audit purposes and individual 
security to the field level. 

CAPABILITY: Functions far beyond all current 
micro systems with its unlimited number of 
files; multiple screens per record; interactive 


Fill in data blank or blanks and PrtSs 

RETURN 


THAT'S ALL!! 


file sharing of data; extensive calculation and 
math computations. 

FLEXIBILITY: INFORMA X™ permits complete 
modification of any file, record or field previously 
entered with no damage or loss to existing 
data; change fields (key or non-key) or change 
calculations at will; and much, much more. 

If you have not experienced IN FORMA X™, you 
are worlds removed from the leading edge of 
microcomputing’s true Information Management 
capability. 

ABACUS DATA is totally dedicated to 
helping your business move into the 
creative future of software. We welcome 
your questions and comments. Please 
call our toll free numbers - available 
for service, not just sales: 

1 -800-874*8555. In Florida call 
collect, 0-904-398-9547. 


abacus data, inc.™ 

1920 San Marco Boulevard 
Jacksonville, Florida 32207 

Current Equipment Sp ecifications_ 

NOW AVAILABLE for TeleVideo®, BOSS IBM PC®, 
MuSYS®, DEC®, NEC®, and others with Z80, 8088, 
8086 CPU’s using CP/M®, CP/M-86®, MmmOST®, 
Turbo DOS®, dpc/OS®, operating systems. Minimum 
memory 52K. Call for others. 


The software system 
from tomorrow. 

Beyond DBMS... beyond user-friendly 

...true multi-user. 
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wire-rimmed glasses and asked as 
politely as I could, "Are you sure the 
serial output on this thing works?" 

The subsequent discussion revealed 
that one of the modifications he had 
installed was a 20-mA (milliampere) 
current-loop output. But a serial 
printer attached to it had worked just 
prior to his bringing the computer to 
the show* 

Because he had serial data coming 
out, we decided that it must be the 
Microvox that wasn't communicat¬ 
ing. But how to test it at the show? 
Hmmm. , « * 

As I pondered that question, my 
gaze came to focus 20 feet across the 
aisle in another exhibit booth, on a 
computer system demonstrating a 
printer* As I looked closer, I saw an 
RS-232C cable connecting the com¬ 
puter and printer. Certain ideas came 
quickly into my mind. Gathering up 
the Microvox, my inquirer and I 
squeezed across the aisle and ap¬ 
proached the booth's proprietor. 

Fast footwork and a smooth tongue 
are necessities in such circumstances. 


You have to put off saying the 
phrases "have a problem," "test," and 
"your computer" as long as possible. 
So, as I slipped the Microvox onto his 
serial printer cable, I distracted the 
exhibitors attention by saying some¬ 
thing like, "Hi, we have a booth over 
there, and we saw that you were dem¬ 
onstrating this neat printer, and we 
were wondering if we could try some¬ 
thing on your system. . . . Can I put 
this here? * , , Do you mind if I just 
plug this in your computer . . , to 
test just one little thing?" 

I had the cable connected before 
the potential horror of what I was 
proposing had time to sink in. In fact, 
the exhibitor was a bit amused as the 
Microvox started speaking the text 
that was intended for the printer, 

A half hour later, after explaining 
the theory of text-to-speeeh algo¬ 
rithms to the curious exhibitor, we 
went back to the BYTE booth and the 
original problem. Finding that the 
Microvox worked, and while not di¬ 
rectly suggesting that my shopping- 
bag computer hobbyist's RS-232C 


output did not, I searched for a new 
strategy to make him happy. 

Clearly, the problem was not sim¬ 
ply one of making the right connec¬ 
tions. I needed some way to take a 
better reading of what was happen¬ 
ing. Even a mere bent paper clip and a 
light-emitting diode (LED) would 
have helped* 

Again we went on the prowl for 
equipment. Three aisles away I found 
an exhibitor selling certain RS-232C 
diagnostic tools called breakout 
boxes who felt that he could trust me 
enough to lend me one of his less ex¬ 
pensive models for a while. We took 
it back to the BYTE booth and set to 
work. We attached the breakout box 
to the serial output connector and 
watched for activity on the LED in¬ 
dicators. The transmit LED flickered 
as the data went to the Microvox, but 
I was still suspicious. 

Back into the throng. Another aisle 
over I borrowed a DVM (digital volt¬ 
meter) and used it to check the 
voltage levels on the RS-232C output. 
Serial data appeared to be present, 
but it ranged from — 0.7 to +6.8 V 
(volts) rather than from +12 to 
— 12 V, as you typically find. The 
cheap ($150) breakout box was re¬ 
sponding to the + 6.8-V level, but it 
had no way of indicating negative 
voltage levels or open circuits. 

Armed with this information, I 
checked some of the modifications 
that my comrade in debugging had 
made. Apparently the 20-mA cur¬ 
rent-loop circuit was at fault. It was 
optically isolated, as it should have 
been, but the optoisolators and other 
components were being powered 
directly from the RS-232C signals* 
The LEDs and protective shunting 
diodes were shorting out half the 
data! I disconnected the current loop, 
and two hours after the computer was 
first slipped out of its shopping bag, 
the Microvox spoke. 

"Standard" RS-232C 

Among the most exasperating ex¬ 
periences in any computer user's 
career is connecting two serial de¬ 
vices* I don't mean a terminal and a 
modem—making that connection is a 
piece of cake—but any other connec¬ 
tion can be real trouble. 



• r.L. 
Listed 


$695 

plus shipping 


FEATURES 

# Typewriter operation with nothing to disconnect • 10, \ 2 or 15 characters per 
inch switch selectable * portable with carrying case • Entire interface mourned 
internally in the Olivetti Praxis 30 typewriter • underlining • Cables available tor 
most computers • Service from Olivetti dealers * Centronics compatible parallel 
input * Built in sell test • Cartridge ribbon • 2nd keyboard switch selectable. 



125 NORTHVJEW RD.. ITHACA. N.Y. 14850 
(607) 272-1 132 
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Every week, 
2500 more people like 
you are going to work 
with an Osborne 
personal business 
computer. 


Dollar for dollar, no other com¬ 
puter comes close. 

The Osborne is easy to 
learn, fun to use, and quickly 
becomes indispensable. 

A visit to your local 
authorized Osborne computer 
retailer will convince you that 
today, more than ever, how fast 
you go up depends on which 
buttons you are pushing. 



They’re moving faster than 
they were before. 

Today, the Osborne 1 
Personal Business Computer 
sells for $1795. Complete. 

Including software. 

The Osborne is port¬ 
able, because your ideas don’t For your nearest dealer, 

always happen at the office. call (in California) 800 772-3545 
The Osborne is affordable, ext. 905; (outside California) call 
so there’s no reason to wait. 800227-1617 ^? ffROR|\|F 
The Osborne is complete. ext. 905. 

The (170S suggested retail pries Tor the Ostierr* t (& registered trademark of Oedema computer Corporation) incudes a full business keyboard, built-in CRT display, two built -in rioppy disk drives. 
CPU and 64 Kilobytes ol RAM memory, H5-232 and IEEE interfaces, and the following software packages: WORDSTARS word processing with MAILMERCE 1 {a trademark and a registered 
trademark oi MicroPro internationaF Corporation of San Raiaei, Caiilornis); SuP ERGAkC® electronic spreadsheet system {a trademark of Sorcim Corporation): CBASIC* (a registered trademark 
Of Compiler Systems). M BASIC* {a registered trademark of Microsoft): and CP/M* (a registered trademark el Dlgilal Research). 













For instance, every time I buy a 
new piece of equipment, things seem 
to work this way: 1 spend five min¬ 
utes reading the sales brochure, five 
minutes executing the financial trans¬ 
action, and five hours trying to figure 
out how to make the new equipment 
communicate with my computer* 

If you scan through product adver¬ 
tisements and equipment data sheets, 
frequently you see claims that prod¬ 
ucts have "standard RS-232 inter¬ 
faces." The people who perpetrate 
these lies have probably never con¬ 
nected two pieces of equipment 
together in their lives. What this 
phrase really means is that both ends 
of the communication line will prob¬ 
ably be voltage-compatible and won't 
incinerate each other. Both will send 
and receive asynchronous or syn¬ 
chronous serial data following a 
specific timed sequence {bit rate) 
known by both ends. Beyond that, 
virtually nothing is reliably standard* 
The only sure way to connect two 
serial devices is to examine the 
documentation for each and deter- 
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mine the proper connections of inputs 
and outputs, with lines crossing if 
need be. If the manuals are not avail¬ 
able, then voltage-sensing and status- 
display devices must be used to ex¬ 
amine individual lines. Depending on 
DTE or DCE convention, the same 
pin number may be either an input or 
output. And, generally speaking, in a 


One of the most 
useful pieces of test 
equipment Is the 
RS-232C breakout box. 


fully implemented handshaking con¬ 
figuration, single-point signal moni¬ 
toring is not enough. Frequently, 
multiple lines must be monitored to 
observe dynamic relationships. 

I don't intend to spend too much 
time discussing RS-232C handshaking 
or interfacing. That subject has been 
covered in numerous other articles in 
BYTE, most recently by Dr. Ian Wit¬ 


ten (reference 7). In my experience, 
simply knowing the conventions 
hasn't helped one bit. I always have 
to study the manuals for each inter¬ 
face and often have to verify voltage 
levels with a meter. When all the 
handshaking signals are used, it can 
be a prolonged task* 

Ultimately, successful serial inter¬ 
connection depends more on your 
ability to measure, cross-connect, 
and jumper-connect signal lines until 
some combination works. And some¬ 
times you have to deal with a case 
wherein the lines might be connected 
properly but, as in the example 
above, operating at the wrong volt¬ 
age levels. 

The point of this month's article is 
to describe some of the hardware in¬ 
volved in testing the RS-232C connec¬ 
tion* We'll look at various circuits 
that make voltage measurements, in¬ 
cluding two kinds of breakout boxes. 
Finally, to allow dynamic testing of 
the data communication on the trans¬ 
mit and receive lines, we will see how 
to build a terminal simulator, which 


The Most Promising Duet 
For An Orchestra. 


Our duet is perfect for a single user system. 

The same duet performs even better in a multi-user orchestra. 



S-100 Disk Controller 
sdule 8" and/or 5'A" floppy disk 
oiler SASI (ANSI, SCSI) hard disk 
apter Single and double density, 
single and double side Software 
implementation on CP/M’ 
2.2 and TurboDOSi 

1 TM of Digital Research. Inc. 

1 ™ Software 2008, Inc. 


$-100 Single Board \ x. 

Computer Single 
or multi processor 
capability Pro¬ 
grammable master 
or slave selection 
Redundant pro¬ 
cessor manipulation 

4MHz Z80A or ~ 

6MHz Z80B CPU 

64K RAM and 2K EPROM with monitor 
2 serial, 2 parallel, 4 timer 
ports Bi-directional inter- 
processor channel Dual 
mode serial ports interface 
Multi-layer PCB construction. 


JC SYSTEMS 

1075 Hiawatha Cf. 
Fremont, CA 94538 
(415) 657-4215 






























The challenge was to create 
a computer having room for 
a megabyte of RAM, a built-in 
Winchester with floppy backup, 
and the ability to perform 
2,000,000 instructions 
per second. 

A small miracle, in other 
words. 

And small is exactly what it 
turned out to be. In fact, the 
16-bit Sage IV including all of 
the above attributes, takes up 
less than Vi cubic foot. 

What made such a break¬ 
through possible? System 
design. 

It took the latest in memory 
and processor technology, 
plus Winchester technology. 
And it took a highly integrated, 
closely packed, low power; high 
speed design incorporating a 
proprietary bus. 


OC@fflMH/SPRING ’83 


Now the Sage IV is ready for 
you. Actually, you can choose 
from three different Sage IV 
models to meet your exact 
needs—configurations with a 5 
megabyte Winchester plus 640K 
floppy right on up to a combina¬ 
tion of four fixed or removable 
Winchesters plus one or two 
floppies (200 megabytes of disk 
capacity in all). 

Because of the Sage IV's no¬ 
compromise system design you 
can load a I6K program in 1/10 
second from Winchester disk. 

What's more, there are over 
120 sources for existing popular 
programs for the Sage IV The 
incredible p-System operating 
system, standard on every Sage 
IV converts software that 
was originally written 
for 8-bit com¬ 


puters in Pascal, BASIC and 
Fortran. Optionally, CP/M, 
Modula, and Hyper-Forth are 
also available. 

Better yet. our small miracles 
come with prices to match. 

So give us a call or write today 
for more Sage IV information 
and the name of your nearest 
dealer 

Sage Computer Technology 
35 North Edison Way #4. Reno, 
NV 89502 (702J 322-6868. 

In Europe: TDI LTD, 29 Alma 
Vale Road, Clifton, Bristol 
BS8-2HLTel: (0272) 742796. 
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Pin 

EIA 

CCITT 

Signal 

Source 

1 

AA 

101 

Protective (Earth) Ground 


7 

AB 

102 

Signal Ground 


2 

BA 

103 

Transmitted Data (TD) 


4 

CA 

105 

Request to Send (RTS) 


20 

CD 

108.2 

Data Terminal Ready (DTR) 


23 

CH 

111 

Data Signal Rate Selector 
(DTE source) 

DTE 

24 

DA 

113 

Transmitter Signal Element Timing 
(DTE source) 


14 

SBA 

118 

Secondary Transmitted Data 


19 

SCA 

120 

Secondary Request to Send 


3 

BB 

104 

Received Data (RD) 


5 

ce 

106 

Clear to Send (CTS) 


6 

cc 

107 

Data Set Ready (DSR) 


22 

CE 

125 

Ring Indicator (Rl) 


8 

CF 

109 

Received Line Signal Detector 
(or Carrier Detect—CD) 


21 

CG 

110 

Signal Quality Detector 


23 

Cl 

112 

Data Signal Rate Selector 
(DCE source) 

DCE 

15 

DB 

114 

Transmission Signal Element Timing 
(DCE source) 


17 

DD 

115 

Receiver Signal Element Timing 
(DCE source) 


16 

SBB 

119 

Secondary Received Data 


13 

SCB 

121 

Secondary Clear to Send 


12 

SCF 

122 

Secondary Received Line Signal Detector 


Table 1: RS-232C signals listed by function and source. 



MicroSpooler 

Saves Time 

MicroS poolers mean an end to 
waiting. The MicroSpooler stores 
data and feeds it to your printer as 
fast as it can handle it. You don't 
lose valuable computer time 
waiting for the printer to do its job. 

Easy to install. Easy to use. Easy 
on the budget. These stand-alone 
MicroSpooIers can be installed in¬ 
line between virtually any printer 
and any computer. 

Features: 

• 16K memory (user expandable 
to 32K or 64 K) * Status readout 
* Internal power supply • Vertical 
mount configuration • Indepen¬ 
dently selectable baud rates and 
handshaking • Satisfaction 
guaranteed • Priced from $199.00 

/ \ 


Mi CfO QOi&f 

BUFFER intwfaCE 

, -STATUS-v 



Send or call toll free for literature 
on our complete Spooler lines. 


CONSOUNK 

CORPORATION 

Dept. 2-48 

1840 Industrial Circle 
Longmont, CO 8050! 

(303) 651-2014 
800-525-6705 


sends and receives ASCII (American 
National Standard Code for Informa¬ 
tion Interchange) characters at any 
standard data rate. 

The RS-232C Breakout Box 

One of the most useful pieces of 
test equipment is the RS-232C break¬ 
out box. This device is essentially a 
25-line extension cable with appara¬ 
tus attached that allows you to per¬ 
form experiments on the serial link by 
inserting cross-connections, jumpers, 
and open circuits between the various 
signal lines. The most common use of 
the breakout box is to switch the 
Transmitted Data and Received Data 
lines (pins 2 and 3 in the commonly 
used connectors, abbreviated TD and 
RD). Another typical use is to make 
various combinations of connections 
between Request to Send {RTS, pin 
4), Clear to Send (CTS, pin 5), Data 
Set Ready (DSR, pin 6), Carrier 
Detect (CD, pin 8—its official name is 
Received Line Signal Detector), and 


Data Terminal Ready (DTR, pin 20), 
The more expensive units can also 
monitor voltage levels or decode 
serial data. Table 1 identifies the RS- 
232C signals by source. 

A variety of commercial breakout 
boxes, ranging in price from $100 to 
$1000, are on the market. The more 
expensive products include such addi¬ 
tional features as bilevel or trilevel 
signal monitoring, absolute voltage 
sensing, and signal-injection capabili¬ 
ties. Some of these features may or 
may not be important in your appli¬ 
cation. 

When you are choosing a breakout 
box, be sure you get your money's 
worth. In some of the $100 units, it 
appears that $99 of the cost is for the 
case. The mechanical features are 
similar at all price levels, and only the 
addition of electronic bells and 
whistles adds to the cost. 

In any breakout box, you find two 
25-pin type-D subminiature (DB-25) 
connectors, two sets of 25 connection 
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GREAT IDEAS... 
Down to Earth 
— i, Products 


(Available Soon) 


SDS-HARD DISK INTERFACE 

f 

MJcropolis 1220 Series 
or ST-506 
Interface Adapter 


SDS-ZS10/4 

4 RS232 Channels 
Full Duplex 
Real Time Clock 


NEC-FLOPPY DISK DRIVE 

Double Sided 

Single Density/Double Density 
Up to 2.4 Megabyte 
[Oume Now Available) 


S ft "Hard Disk 
96 TPJ Floppy 


6 Slot S-100 Mainframe 


SDS-MULTIPLEXER/DISPLAY 

Three RS232C 1 to 2 Switches 


Two Seven Segment Status Display 



Fresno CA/Marketlng Division 
25700 First St., Westlake. OH 44145 
(216)892-1800 Telex. 980131 WDMR 


(Can be used as a line monitor for data 
communications link) 

{route RS232 to one of two devices} 


SDS'SINGLE BOARD COMPUTERS 

Z80 CPU 64K Bank Switch Memory 
2 RS232 Channels 4 Timers JEEE 696 Buss 
4 Parallel ports 

NEC 765 FDC with PLi- to afl Shugart 
compatible drives (SDS*Maiter oniyp 
*CP/M 2.2 & 3.0 


CP/M Registered trademark of 
Digital Research 

TurboDOS Registered trademark of 










NAME 

EARTH GROUND 
TRANSMITTED DATA 
RECEIVED DATA 
REQUEST TO SEND 
CLEAR TO SEND 
DATA SET READY 

logic ground 

CARRIER DETECT 
RESERVED 
RESERVED 
UNASSIGNED 

SECONOART CARRIER DETECT 
SECONDARY CLEAR TO SEND 


Figure Is Pinout specifications of the R5-232C interface , The popular DS-25 connector 
is most often used for RS-232C connections , but it is not required by the ElA standard. 


posts, and 24 or 25 switches. To begin 
testing, you connect the breakout box 
in series between the two pieces of 
equipment. The 25 lines on the first 
side go to 25 connection posts {often 
wire-wrap pins are used), and then 24 
of the lines go into one side of three 
S-pole DIP {dual-inline pin) switches. 
{Pin 1, the protective ground line, is 
directly routed to the output connec¬ 
tor.) The 24 lines are directed through 
the DIP switches to another set of 
connection posts and then to the out¬ 
put connector. Figure 1 shows the 
pinout specification of the connec¬ 
tors. 

To test the connection between two 
DTE-type RS-232C devices when no 
handshaking is involved, you merely 
insert the breakout box in the link; 
then, with all the switches dosed ex¬ 
cept the two connected to pins 2 and 
3, insert crossed jumpers between the 
connection posts to interchange the 
two signals. After you've made sure 
this works, you can permanently wire 
a cable to do the same job. 

While most commercial breakout 
boxes connect and switch 24 of the 25 
lines, most common R3-232C appli¬ 
cations involving printers, low- and 
medium-speed modems, and video¬ 


display terminals generally use only 
connector pins 1 through 8, plus pin 
20. For these applications, we can 
construct a bare-bones breakout box, 
such as the one shown in the schemat¬ 
ic diagram of figure 2 on page 38. 

This simple construction will give 
you all the necessary features of a 
$150 box for about $15. Besides a 
signal-switching capability, this cir¬ 
cuit incorporates passive voltage 
monitoring. Three components—a 
blocking diode, a constant-current 
diode, and an LED—indicate the 
presence of a potential of +4 V or 
greater on any signal line. The LED 
does not light for open circuits or 
negative voltages. Many low-priced 
RS-232C monitors use this type of cir¬ 
cuit, and some cautions regarding its 
use are appropriate. Such an in¬ 
dicator draws its power from the 
signal itself (requiring about 4 mA), 
and in marginal situations it might 
kill the signal being measured. 

For the RS-232C status signals, a 
line potential anywhere between 
+ 3 V and + 15 V is logic 1, and a 
potential from —3 V to —15 V is a 
logic 0. If these signals are generated 
from low-power operational amplifi¬ 
ers (op amps) rather than R5-232C 


drivers, there may not be enough 
oomph to communicate and light 
LEDs simultaneously. {Op amps are 
frequently used as a cost-cutting mea¬ 
sure in budget equipment.) Finally, 
this cheap monitor senses only posi¬ 
tive voltages (unless the circuit is re¬ 
versed in polarity and duplicated 
everywhere) and gives no indication 
of negative voltages or ground poten¬ 
tial. For example, you couldn't tell 
the difference between a broken cable 
lead and a logic-0 (inactive) status 
signal. Remember that RS-232C is a 
bipolar signal. As much happens (or 
doesn't) at negative potentials as at 
positive. 

A Functional, 

Low-Cost Breakout Box 

The previous point may have 
seemed minor, but it leads us to a 
discussion of better voltage sensors 
and use of active, rather than passive, 
monitoring techniques. 

Figure 3 on page 38 is the schematic 
diagram of a much better indicator 
circuit for sensing RS-232C voltage 
levels. Using its own op amp to re¬ 
duce signal loading, this bilevel 
monitor lights up in red for positive 
voltages and green for negative volt¬ 
ages. The feedback and gain-setting 
resistors are chosen so that the LEDs 
trigger at approximately +3 V and 
— 3 V, respectively (internal current- 
limiting provides a relatively constant 
light level and protects the LEDs). 
Voltages between those values or 
open circuits light neither LED, 

The indicator-circuit sections, one 
for every signal line, each use one sec¬ 
tion of an LM324 quad op amp. They 
present a virtually unnoticeable 100- 
kilohm load to the signal lines, can 
operate on any voltage with an ab¬ 
solute value between 4.5 V and 18 V, 
and can be powered easily from a bat¬ 
tery of 6 AA cells for portability, I 
chose to use integrated two-color 
LEDs, but two regular LEDs (one red 
and one green) can be wired anode- 
to-cathode in parallel. 

My idea of a reasonably useful 
breakout box is shown in figure 4. It 
combines the 24-switch-and-header 
portion of the commercial breakout 
boxes with the sensitive bilevel 
monitoring circuits just described. 
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TIME-PROVEN 

PERFORMANCE 



While new printers with impressive specifications are introduced on an almost daily basis, only 
time will tell the true quality of the product. Over the past 2 years our customers have continued 
to buy the DS180 printer, not only because of its impressive performance and competitive price, 
but also because of our outstanding track record for product reliability and customer support. 

We have continually improved on the performance of the DS180 by incorporating such 
enhancements as dot addressable graphics, 6 user-selectable print sizes and a 2000 character 
buffer. These features coupled with 180 cps printing, parallel and serial interfaces, adjustable 
tractor feed and over 40 other programmable features, make the DS180 one of the most versa¬ 
tile matrix printers available today. 

Before you select your next printer, why not take a look at a time-proven performer—the 
Datasouth DS180. 

The DS180 printer is available nationwide through our network of sales/service distributors. 

m JLfVx Circle 133 on Inquiry card. 

Oat8©®(10lm Li computer corporation 

P.O. Box 240947 • Charlotte, NC 28224 • 704/523-8500 
Telex: 6843018 DASOU UW 
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Figure 2: A simple homebrew breakout box for diagnosing serial RS-232C communication links. The 9 lines connected here are the 
ones most often used. 



Figure 3: A line-state status indicator that incorporates an op amp to keep line loading 
to a minimum * The dual-LED component will glow red for positive voltages and green 
for negative * 


Voltage indicators are hard-wired on 
the 11 most frequently used signal 
lines (2, 3, 4, 5, 6, 8, 15, 17, 20, 21, 
and 22), and the twelfth sensor can be 
connected to any line. A prototype of 
this circuit is shown in photo 1. 

A Decade Voltage-Level Indicator 

If you think back to my experience 
at the convention, you'll see that the 
problem was eventually detected as 
being voltage-related. It was unde¬ 
tectable with the cheap LED circuit, 
but it would have been caught by the 
circuit of figure 4. However, on some 
occasions even two levels are inade¬ 
quate, and more precise measure¬ 
ments are necessary. 

One extra indicator section was 


3 $ April 1W3 © BYTE Publication! Inc 








































































MDBS III™ 

Mainframe-quality DBMS from 
Micro Data Base Systems, Inc. 
International Software Enterprises—USA 
(312) 981-9200 



INMASS™ 

Integrated Manufacturing and 
Accounting Software System 
MICROCOMPUTER CONSULTANTS 
(916) 756-8104 



ACCOUNTING PIUS™ 

A comprehensive microcomputer 
business accounting system, 

SOFTWARE DIMENSIONS, INC. 

(916) 722-8000 



DATA COMMUNICATIONS 
SOFTWARE 

ASYNC BISYNC & SNA-SDLC protocol 
data communications software. 

IE Systems, Inc. & Micro-Integration, Inc 

(603) 659-5891 



QUICK CHECK™ 

Instant Answers for Money Matters, 
Boo kkeeping/Acco un ts/In ven tory 
CHUCK ATKINSON PROGRAMS 
(817) 249-0166 



PC/FORTH™ 

Program development systems for Z-80 
and 8086/88 microcomputers 

Laboratory Microsystems, Inc. 

(213) 306-7412 
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The logo, ratline and CP/M are either trademarks or 
registered trademark* of Digital Research Inc. 

£19$2 Digital Research Inc. 


WHEN YOU BUY 
THE RIGHT SOFTWARE, 
YOU CANT GO WRONG 
ON THE HARDWARE. 


CP/M" compatible software—for maximum 
work power on more than 600 computer models. 

All the computers in the world wont help you without smart 
software. That's why we’re showing some of the best software 
products you can buy, from solid, innovative companies. They're 
shown here together because they’re all CP/M compatible. CP/M is 
the universally accepted operating system created by Digital Research 
that allows software products like these to run on more than 600 
different computer models including the biggest names in hardware. 
So, to get smart software for your system, call one of the fine 
Independent Software Vendors listed above or to find out how CP/M 
can increase productivity in your world, contact Digital Research at 
(408) 649-5500. 


DIGITAL 

RESEARCH 


The creators of CP/M™ 
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DCE 



Figure 4: Schematic diagram (4a) of a breakout box that allows constant monitoring of the 11 most used lines , plus another line select¬ 
able by a jumper connection. The indicator circuit of figure 4b is reproduced 12 times; three LM324 packages , each containing 4 op- 
amp sections , rare needed . The connections for each section are also shown in figure 4b. 


provided in the circuit of figure 4 so 
that it could be attached to any of the 
25 input pins. If we expand this con¬ 
cept a bit further and replace this 
bipolar sensor with something having 
a little more resolution, we could take 
a better reading of voltage excursion. 
Granted, a DVM could be used, but 
such instruments are expensive and 


are much more elaborate than re¬ 
quired. Because of the RS-232C volt¬ 
age range of ~15 V to +15 V ( — 3 V 
to +3 V being no-man's-land), the 
resolution need be only about 3 volts 
at best. 

The circuit in figure 5 on page 44 is 
a single-digit decade voltmeter. 
Designed for installation in the 


breakout box in place of the floating 
sensor, it has a higher resolution than 
the bilevel monitor, and it can be 
used in place of a DVM in less critical 
applications such as RS-232C level 
sensing. It uses an LM3914 LED 
dot/bar generator as a 10-step analog 
indicator. The 30-V {± 15-V) input 
range is divided into 10 incremental 
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(4b) 


33 K 



LM324 

CONNECTION DIAGRAM 


OUT PUT 4 fNPUT4 rNPJT4 + GND INPUT3 + INPJJT3 - OUTPUTJ 




steps of 3 V, Different-color LEDs 
provide a quick visual indication of 
relative magnitude and polarity of the 
line states, A prototype of the circuit 
is shown in photo 2. 

The decade-voltmeter circuit uses 2 
or 3 integrated circuits, ICla {an 
LM324 op amp section) scales the in¬ 
put voltage range from ±15 V to 
±2,5 V (adjust potentiometer R1 to 
set the gain for 1/6). Another section, 
IClb, shifts the resulting ±2,5 V 
scaled signal to a 0-V to +5-V range 
at its output (adjust R2 for the proper 
shift magnitude), IC2, the LM3914 
dot/bar generator, is configured to 
respond to a range of 0 V to ±5 V. 

When —15 V is applied to the cir¬ 
cuit's input, LEDl lights; when 
+ 15 V is applied, LEDlO lights. For 
an intermediate active voltage, such 
as +9 V, LEDS will light up. In the 
range of from —3 V to +3 V, which 
includes ground or open states, LED5 
or LED6 will be lit. Using the same 
color convention as in figure 4, volt¬ 
ages greater than +3 V are shown on 
red LEDs, those less than —3 V are 
on green LEDs; in the inactive area 
between +3 V and —3 V, I used 
yellow. Any single input signal that 
swings between a red and green in¬ 
dicator is therefore at valid levels. 

The decade-voltmeter circuit re¬ 
quires power at about +7,5 V (or 
greater) and —5 V (or less) for opera¬ 
tion. Two 9-V battery cells (to pro¬ 
vide ±9 V) work very nicely. Or 
using a single +7.5-V source and the 
ICL7660 voltage inverter (IC3) allows 
the unit to be battery-operated {for 
some reason, the 7660 didn't seem to 
like inverting +9 V when I tried it). 

Build a Terminal Simulator 

The final thing to check when 
testing an RS-232C serial link is the 
existence of properly formatted data 
bits coming over the wire at the cor¬ 
rect data rate. Voltage-level indica¬ 
tors make only quantitative measure¬ 
ments. It is necessary to take a qual¬ 
itative measurement if the integrity of 
the transmission is in question. Most 
often the quality of the link can be 
ascertained with the transmission and 
reception of a single character. 

One way of testing a suspect com¬ 
munication line is to drag around a 
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Number One Add-Or 


Communicotions 


Async #1 




Printer 


Clock 


Battery 


64-256K 1 
Memory I 


• An IBM 2780/3780 RJE 
Emulator • Supports Bisync 
poi n t- to- point com m u n ications 
protocol • Allows tile transfer 
between Hosts IBM PC • Ideal 
for IBM System 34, 38, 4300 




• Features 64 K-256K I* 

• One Clock Calendar 

• One IBM Compatible 
Port (opt.) • One IBM C 
ble Parallel Printer (opt 
Battery Backed-up Clc 
Calendar (opt.) 


• Programmable to com¬ 
municate in Bisync, SDLC, 
HDLC, and Async protocols. 

• Two Ports of RS 232 


• Emulates IBM 3274 
Model 51C Control Unit 

• Emulates 3278 Display Sta¬ 
tion • Emulates 3287 Type 
Printer* Optional3770 Emula¬ 
tion • Cluster Controller 
Operation • Protocol Con¬ 
verter Support 


AST products are available from Computerland 
Entre', ComputerMart and selected dealers 
worldwide. 
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Photo 2: Pro to type of the decade-voltmeter indicator used for precise diagnosis 
of the state of an RS-232C line. 


big video-display terminal* Also the 
idea of adapting the single-chip ter¬ 
minal from the February article did 
occur to me. However, that was a 
relatively expensive item for a tester, 
and it couldn't cover all the data rates 
in common use, so 1 did some head- 
scratching and invented yet another 
circuit. 

Figure 6 is the schematic diagram of 
my single-character terminal simula¬ 
tor. The prototype is shown in photo 
3 on page 48. Using 5 chips, it can 
send, receive, and display {in hexa¬ 
decimal form) single ASCII charac¬ 
ters at any of the 16 commonly used 
data rates between 50 and 9600 bps 
(bits per second). By switching pins 2 
and 3, you can set it to appear on the 
line as either a DTE or DCE device* 
Have you got a suspect device on the 
line? Set your data rate and desired 
character code on the DIP switches 
and then press a button each time you 
want the character transmitted* 
Granted, a video-display terminal 
might be faster, but my simulator cir¬ 
cuit is a lot lighter* 

The terminal simulator uses a 
UART (universal asynchronous re- 


+7.5V 



Figure 5: A decade-voltmeter circuit * This more precise indicator may be substituted for the twelfth indicator in the breakout box of 
figure 4a. It lights up in one of three colors depending on the voltage present on its input. 
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TCI/' oonn MULTI-PURPOSE 
I Cr\ ZLZlUU OSCILLOSCOPES 


THE PERFORMANCE/ 
PRICE STANDARD 


Now! A 60 MHz Tektronix scope 
built for your bench. 



Sweep speeds: 

from 0,5 s to 50 ns 


Delayed sweep 
measurements: 


Complete trigger 
system. Includes 
TV field normal, 
vertical mode, and 
automatic; internal 
external and line 
sources; variable 
holdoff, 


Probes included. 

High-performance, 
positive attachment 
10-14 pF and 60 
MHz at Ihe probe 
lip. 


Wide-range verti¬ 
cal sensitivity: 

Scale factors from 
100 V/divflOX 
probe) to 2 mV/div 
(IX probe} Accurate 
to ~ 3%, Ac or do 
coupling. 


Two high-sensitivity 
channels: dc lo 60 

MHz bandwidth 
from 10 V/drv to 20 
mV/div; extended 
sensitivity of 2 
mV/div at - 50 
MHz 


To 5 ns/div with X10 Accurate to 


with single time- 
base 2213; lo 
1 15% with dual 
lime-base 2215 


magnification 


2313 


Tektronix swin 


In 30 years of Tektronix oscil¬ 
loscope leadership, no other 
scopes have recorded the 
immediate popular appeal of 
the Tek 2200 Series. The Tek 2213 
and 2215 are unapproachable for the 
performance and reliability they 
offer at a surprisingly affordable 
price. 

There's no compromise with 
Tektronix quality: The low cost is the 
result of a new design concept that 
cut mechanical parts by 65%. Cut 
cabling by 90%. Virtually eliminated 
board electrical connectors. And 
eliminated the need for a cooling fan. 


Yet performance is written all over 
the front panels. There's the band¬ 
width for digital and analog circuits. 
The sensitivity for low signal mea¬ 
surements. The sweep speeds for 
fast logic families. And delayed 
sweep for fast, accurate timing 
measurements. 

The cost: $1200* for the 2213. 
$1450* for the dual time base 2215. 

You can order, or obtain more 
information, through the Tektronix 
National Marketing Center, where 
technical personnel can answer 
your questions and expedite 
delivery. Your direct order includes 


probes, operating manuals, 15- 
day return policy and full Tektronix 
warranty. 

For quantity purchases, please 
contact your local Tektronix sales 
representative. 

Order toll free: 
1-800-426-2200 
Extension 51 

In Oregon call collect: 

(503) 627-9000 Ext. 51 


‘Price RO,B. Beaverton, OR. Price subject to change. 

Ifektronix 

COMMTTED to excellence 


Copyright©1982, Tektronix, Inc, All rights reserved, TTA-337 
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Figure 6: A terminal-simulator circuit used to test the functioning of an RS-232C communication link . Tte simple-minded device 
transmits a single , switch-selected ASCII character on demand or receives a single character for display in hexadecimal form . 


ceiver/transmit ter), IC2, to generate 
and accept data on the RS-232C line* 
(Because I have written elsewhere 
about the functioning of UARTs, I 
won't take the time now* See refer¬ 
ence 2 for more information*) ICl is a 
crystal-controlled data-rate genera¬ 
tor* Depending on the settings of 
SW3, the clock rate of the UART will 
be set for one of the 16 data rates. 
Both the transmitter and receiver are 
set to the same rate* 

The transmitter section is very sim¬ 


ple. SW2 sets the status inputs to the 
UART for parity, word length, and 
stop bits. The character to be trans¬ 
mitted is set on SW1 (the most signifi¬ 
cant bit is BD8) in hexadecimal or 
binary format. It is transmitted each 
time pushbutton switch FBI is 
pressed. 

Data reception is just as easy. 
When a character has been received, 
the DAV (data available) output line 
of the UART goes high, and the re¬ 
ceived character can be read from the 


output lines RD1 through RD8. The 
DAV signal is delayed, inverted and 
used t o reset itself through the 
RDAV input* This same logic signal 
is used to latch the 8 data bits onto a 
2-digit hexadecimal LED display. 
Each time a character is received, the 
display will be updated, although you 
won't be able to read a continuous 
data stream. 

Of course, more sophisticated com¬ 
mercial terminal simulators exist that 
incorporate some processing power, 
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TALLGRASS AND 
YOUR IBM® PC 


Tall^ass Technologies is 
the industry leader in 

Winchester HardFile™ and streaming tape subsystems for the 
IBM® PC. Fortune 500 corporations, banks, governmental 
agencies, and small businesses throughout the world depend 
on Tallgrass HardFiJe subsystems for their mass storage and 
backup requirements, 

Tallgrass offers formatted capacities from 6.25 Mb to 70 Mb 
with integral streaming tape back-up. Our proprietary disk/ 
tape controller with integral 10K track buffer optimizes read/ 
write activity and, coupled with our DMA host interface, 
offers high performance previously unavailable with SVC 
disk systems, 

WHAT ABOUT DATA INTEGRITY? 


All Tallgrass Hardfiles are equipped 
with a dedicated landing zone where the 
read/write heads land. This protects 
- against incidental damage and data loss 
during power-downs and transportation* 

TALLGRASS IS UNSURPASSED 

We've done our homework in engineering and building a 
reliable HardFile subsystem with remarkable performance and 
convenient backup for the most stringent on-line mass storage 
and off-line archival requirements. 

From $3095 including integral tape backup. Available from 
COMPUTERLAND® and other participating computer dealers. 


Exclusive Canadian Distributor: 

Micro-Ware™ 

440 Phillip St, 

Waterloo, Ontario N2L 5R9 
(519) 884-4690 


Exclusive European Distributor: 

CPS Computer Group, Ltd, 
Birmingham, 
England R27 613H 
(021) 7073866 


Tallgrass offers backup on ANSI standard VC tape cartridges, 
instead of the usual floppies, video cassettes, or low-capacity 
removable Winchester devices. The Tallgrass 12.5 Mb 
formatted Hardfile can back itself up on a $39,95 data 
cartridge in less than 10 minutes! 


Tallgrass 

Technologies 

Corporation 


Circle 400 on inquiry card. 


11667 W. 90th, Overland Park, KS 66214, (913) 492-6002 

TWX: 215406 TBYT 











but this one is simple enough to build 
yourself. Practically speaking, if I 
need more capability than this, I 
generally use a video terminal. 

In Conclusion 

This has been a rather long solilo¬ 
quy on a rather oblique problem- I 
helped our shopping-bag computer 
hacker understand a little more about 
RS-232C, but a similar disaster might 
happen to him the next time he at¬ 
tempts to attach two serial devices. 

As Dr; Witten has observed, most 
of the problems we find in using the 
RS-232C interface result from its be¬ 
ing employed in ways never intended 
when it was invented. 

For some of us, however, there's a 
light-emitting diode at the end of the 
tunnel. We can just whip out our little 
breakout boxes with all the pretty 
lights, decipher what's in or out, 
simulate all the handshaking signals, 
jumper everything to everything else, 
and make it communicate by brute 
force. 


Til probably still spend a few hours 
hooking up the Daisy writer 2000 I 
just got for my MPX-I6. Nonetheless, 
maybe using some of the circuits IVe 
presented will help cut down your 
frustration with RS-232C intercon¬ 
nections. 

Next Month: 

Build are R5-232C code-activated 
peripheral-device switch . ■ 
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Editor's Note: often refers to previous 

Circuit Cellar articles as reference material for 
each month s current article , Most of these past 
articles are available in reprint books from 
BYTE Books , McGraw-Hill Book Company , 
FOB 400, Hightstown, NJ 08520. 

Garda's Circuit Cellar, Volume l, covers 
articles that appeared in BYTE from Sep tern bet 
1977 through November 1978. Garda's Circuit 
Cellar, Volume II, contains articles from 
December 1978 through June 1980. Garcia's 
Circuit Cellar, Volume III, contains the articles 
that were published from July 1980 through 
December 1981. 


To receive a complete list of Garcia's 
Circuit Cellar project kits available from the 
Micromint. circle 100 on the reader service 
inquiry card at the back of the magazine 
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VEDIT-THE CLEAR CHOKE 

FOR PROGRAMMING 

PUIS FEATURES FOR FAST, EFFICIENT WORD PROCESSING 


Increasing your productivity is what a 
good text editor is all about. VEDIT excels 
with a unique combination of powerful 
and easy to use editing features, 
customizability and complete hardware 
support. Compare VEDIT - you'll find 
everything you expect in a good editor 
plus many time saving features which 
only VEDIT offers. 

VEDIT fully utilizes all function keys, or 
configures to any keyboard layout you 
are familiar with. VEDIT has helpful aids 
such as directory display, and you won’t 
loose text if you run out of disk space -you 
can delete files or change disks. 

Powerful TECO style command 
macros let you perform editing tasks you 
might otherwise not even attempt Nearly 
impossible tasks for other editors (such 
as translations or extensive search/ 
replace on many files), can be done 
automatically from a command file. 


For program development VEDiT 
surpasses any other editor - with more 
extensive file handling, powerful com¬ 
mand macro capability and special 
features for Pascal, PL/1, + C\ Cobol, 
Assembler and others. VEDIT reduces 
program editing time by 30% as 
compared to the best word processor. 

For word processing, VEDU has word 
wrap, adjustable margins, paragraph 
reformatting, word and paragraph 
functions, simple printing and more. 

VEDIT supports practically every CRT 
terminal, video board, 8080, Z8Q and 
8086 computer. We have been con¬ 
sistently first to support new computers. 
And we support you with any technical 
assistance you need. 

Please specify your microcomputer, 
video board or the CRT terminal version, 
8080, Z80, or 8086 code, operating 
system and disk format 


IBM PC, Displaywnter 0 Zenith Z100 and Z89 ° NEC APC 4 DEC VT180 0 Televideo 802 
TRS-80 1, II and 16 0 Apple II Softcard “ SuperBrain 0 NorthStar 0 Xerox 820 0 Cromemco 
MP/M 4 CP/M-86 4 Concurrent CP/M-86 0 MSDOS 4 PCDOS 


VEDIT - Disk and Manual 

8080, Z80 or IBM PC.5150 

CP/M-86 orMSDOS.... $195 
Manual only .$18 



Compare VEDIT s features: 

True Full Screen Editing 
Edit files one disk in length 
Automatic Disk Buffering 
Compact and Fast 
Display of line and column # 
Set/Goto text markers 
"Undo 4 key to restore line 
Automatic Indent/Undent 
Adjustable Tab positions 
Repeat function key 
Text Move and Copy 
10 Scratchpad Buffers 
Load/Save buffers on disk 
Powerful command macros 
Directory display 
Edit additional (small) 
files simultaneously 
Insert another disk file 
Unlimited file handling 
Recovery from Tull Disk’ 
Change disks while editing 
Word Wrap, format paragraph 
Simple Printing 
Menu driven installation 
Startup command file 
Setup CRT function keys 
Support newest CRT terminals 
Support smart CRT functions 
Customizable keyboard layout 


V V v \ 






CF/M and MP/M are rcgiEbcrrd tFa<Jfn>Tffk.x ai Dipiiql Fiea*fc«nh Iac. Appae II ia a registered trademark 
of Apple Computer, Inc MS- DOS and Soft card qrr trqdrmarka of Mtoesolt TRS-BO ta a trademark, 
of Tandy CorporMion EBM fs a IrodCTnsrk rJ taitemaiiQfial Business Machines. 


CompuView 

PRODUCTS, INC. 

1955 Pauline Blvd., Suite 200 0 Ann Arbor, Michigan 48103 0 (313) 996-1299 


Cfrcla 112 on inquiry card. 








If you want it fast, 
call us first. 

Chances are, we have just what you want right in our warehouse. 
So we can ship it out right now. At the right price. 


16K RAM KITS.13.95 

Sel of 0 NEC 4116 200 ns. Guaranteed one year. 


FOR IB M-PC, sat ol 9.1575 

DISKETTES 

ALPHA DISKS.21.95 

Single sided. certified Double Density 40 Tracks, 
with Hub’ring. Box qMQ. Guaranteed one year 

SCOTCH 3M 

S.S.D.DEN 40 TRK.23.50 

D.S.D.DEN 40 TRK. 36.50 

VERBATIM DATALIFE 

MD 525-01, 10. 16. ..26.50 

UU 550-01, 10. 16.44.50 

MD 557-01, 10, 16.45.60 

MD 577-01, TO. 16.34.00 

FD 32 or 34-9000.36.00 

FD 32 or 34-8000.45.60 

FD 34-4001 . 48.60 

DISKETTE STORAGE 

PLASTIC LIBRARY CASE.2.50 

B" PLASTIC LIBRARY CASE...,...3,50 

PLASTIC STORAGE BINDER w/ Inserts....9.95 
PROTECTOR 5W {50 Disk Capacity) ...21,95 

PROTECTOR B" (50 Disk Capacity},..24.95 

DISK BANK W. .. 5.95 

DISK BANK B".6.95 


NEC PERSONAL 
COMPUTERS 

Call AipTia Byte far our lew NEC prices. 


ALTOS COMPUTER 
SYSTEMS 

Call Alpha Byte ter our Few Altos prices. 


ATARI 

See Apple & Atari Software. 

SIGNALMAN MODEM.05.00 

ATARI 800 (4flK).SCALL 

ATARI 400 (I6K)..SCALL 

ATARI 1200.SCALL 

ATARI B10 DISK DRIVE.445.00 

ATARI 850 INTERFACE ....169.00 

IN-HOME KEYBOARD ATARI 400.107.00 

ATARI 41D PROGRAM RECORDER.75.OD 

EPSON CABLE .. .35.00 

JOYSTICK CONTROLLER .10.00 

PADDLE CONTROLLERS. 17.50 

STAR RAIDERS.32.60 

DONKEY KONG.....SCALL 

GALA XIAN...32.00 

DEFENDER.32.00 

PACMAN.32.00 

CENTIPEDE. .32.00 

TAX ADVANTAGE.38.97 

FILE MANAGER BDO.79.16 

VISiCALC.189.00 

HOME ACCOUNTANT.59,97 

WlCG TRACKBALL..59 00 


INTEC PERIPHERALS 


RAM MODULES 

40K FOR ATARI 400.145.00 

32K FOR ATARI BOO.67.00 

PRINTERS 

STAR MIC RON ICS GEMINI 10..SCALL 

STAR MICRONICS GEMINI 15.SCALL 

RIBBONS FOR MX-BD.0.95 

RIBBONS FOR MX-100. ,24.00 

C-ITOH F-tO 40 CPS PARALLEL.1390.60 

C-ITOH F-10 40 CPS SERIAL.1390.00 

C-ITOH F-10 55 CPS PARALLEL .1639.00 

C-ITOH F-10 55 CPS SERIAL...-.1639.00 

C-ITOH PROWRITER PARALLEL.410.DO 

C-ITOH PROWRITER SERIAL.590.00 

C-ITOH PROWRITER II PARALLEL.715.00 

C-ITOH PROWRITER II SERIAL.767.00 

EPSON MX-8Q W/GFLAFTRAX PLUS.SCALL 

NEW' EPSON FX-BO. SCALL 

EPSON MX’100 W/GRAFTRAX PLUS. ,$CALL 

EPSON GRAFTRAX PLUS...60.00 

COMREX CR-1 PARALLEL.799,00 

COMREX CFM SERIAL.829.00 

COMREX TRACTOR FEED.... .109.00 

NEC 8D23A.485.00 

NEC SPINWRITER 3530 P. RO.1995.00 

NEC SPIN WRITER 7710 S RO..2545.00 

NEC SPINWRITER 7730 P RO.....2545.00 

NEC SPINWRITER 7700 0 SELLUM ...2795.00 

NEC SPINWRITER 3500 SELLUM.2295.00 

OKIDATA MICROLINE 02A.460.00 

OKIDATA MICROLINE B3A. 700.00 

OKIDATA MICROLINE 04 .J17D.Q0 

OKIGRAPH 82. ..49.95 

OKIGRAPH 83.49.95 

MICROBUFFER IN-LINE 32K. 299.00 

MICR08UFFER IN-LINE 64K.349.00 

MICROBUFFER 64K EXPANSION MOD.. 179,00 

BOOKS 

THE CUSTOM APPLE..24.95 

BASIC BETTER & FASTER DEMD DISK...1B.OO 

THE CUSTOM TBS 80.24.95 

MICROSOFT BASIC FASTER & BETTER,.24.95 

CUSTOM I/O MACHINE LANGUAGE.24.95 

TRS-BO DISK & MYSTERIES... ..,.16.95 

MICROSOFT BASIC 8 DECODED.24.95 

APPLE HARDWARE 

SUPER 5 SLIMLINE DRIVE w/CoiHroller.375.00 

QUENTIN APPLE MATE DRIVE.269.00 

SUPER CLOCK II.129.00 

VERSA WRITER DIGITIZER,.,259.00 

ABT APPLE KEYPAD.119,00 

SOFTCARD PREMIUM SYSTEM.517.00 

MICROSOFT Z-80 SOFTCARD.249.00 

MICROSOFT RAM CARD.79.00 

VIDEX 80x24 VIDEO CARD.260.00 

VIDEX KEYBOARD ENHANCER II.129.00 

VIDEX FUNCTION STRIP.74.00 

M & R SUPERTERM 80x24 VIDEO BO 315.00 

M S R COOLING FAN..44.95 

M & R UNIVERSAL MOD.54.95 

T/G JOYSTICK. ..44,95 

T/G PADDLE.29-95 

T/G SELECT-A-PORT.54.95 

T/G TRACKBALL.47.50 

KRAFT JOYSTICK.48.00 

VERSA E-Z PORT.21,95 


THE MILL PASCAL SPEED UP.270.00 

PROMETHEUS VERSACARO... .. 165.00 

MICROBUFFER II* 16K W/GRAPHICS...259.00 
MICROBU FFER 11 j 32K W/ GRAPH ICS... 2 99.00 

SUPERFAN II. .62.00 

SUPERFAN II W/ZENER.84.50 

RANA CONTROLLER. 104.0D 

RANA DRIVE ELITE 1.335-00 

SNAPSHOT. ,119,00 

G R APPLE R +.145,00 

771 DA ASYNCHRON SEH. INTERFACE. 149.00 
7712A SYNCHRQN. SER. INTERFACE. 159.DD 

7742A CALENDAR CLOCK.99,00 

7728A CENTRONICS INTERFACE.105,00 

VISTA VISION 00-80 COL CARD.259-DO 

VISTA 8" DISK DRIVE CONTROLLER...549.00 

MONITORS 

US I AMBER 9".145,00 

USI AMBER 12". 1BD.00 

NEC 12" GREEN MONITOR....169.00 

NEC 12" COLOR MONITOR.399.00 

BMC GREEN MONITOR.B9.00 

AMDEK COLOR ■ 365.00 

AMDEK RGB COLOR II. 774.00 

AMDEK RGB INTERFACE. 169.00 

TAXAN RGB. 359.00 

TAXAN 12" AMBER. 125.00 

MOUNTAIN 

HARDWARE 

CPS MULTIFUNCTION BOARD.. 154.00 

ROMPLUS W/ KEYBOARD FILTER. 165.00 

ROM PLUS W/Q KEYBOARD FILTER. .. 125.00 

KEYBOARD FILTER ROM . .....49.00 

COPYROM .,„ t . 49.00 

MUSIC SYSTEM . 369.00 

ROMWRITER.149.00 

EXPANSION CHASSIS . 580.00 

RAM PLUS 32K .160.00 


S-100 HARDWARE 


CALIFORNIA 
COMPUTER SYSTEMS 

220QA MAINFRAME.450.00 

2065C 64K DYNAMIC RAM . 539.00 

2422 DISK CONT, fi CP/M®.359.00 

2710 4 SERIAL I/D.279.00 

2719 2 SERIAL / 2 PARALLEL I/O.289.00 

2720 4 PARLLEL I/O.219.00 

2810 Z-80 CPU . 259.00 

QT PRODUCTS 

MF + DD8 . 602.00 

MF+DD12. 710.00 

COMREX 

"THE TIMEPIECE" S-100 CLOCK.125.00 

MODEMS 

NOVATION J-CAT.125.00 

NOVATION SMARTCAT 212.499,00 

NOVATION SMARTCAT.209.DO 

NOVATION D-CAT (1200 Baud).619.00 

NOVATION APPLE-CAT (300 Baud).. . .310.00 

NOVATION APPLE-CAT (1200 Baud).6Q5.D0 

UOS 212 LP (12D0 Baud),...,.. ..429.DO 

UOS 1D3 JLP AUTO A NS. 209. DO 


HAYES MICROMODEM II..269,D0 

MICROMODEM W/ TERMINAL PKG.309.00 

HAYES 100 MODEM (5-100).325-00 

HAYES SMART MODEM {300 Baud)....227.00 
HAYES SMART MODEM (1200 Baud \... 540.00 

HAYES CHRONOGRAPH.199-QQ 

SIGNALMAN MODEM W /RS*232C.85.00 

TERMINALS 

HAZEL TINE ESPRIT..510.00 

VISUAL-50 GREEN. .S9D.0Q 

TELEVIDEO 910. 830.00 

TRS-80 MOD I 
HARDWARE 

PERCOM DATA SEPARATOR.27,80 

PERCDM DOUBLER II W /DOS 3.4.. . 159.00 

4 DRIVE CONTROLLER P/S,...259.00 

TAN DON 40 TRK DISK DRIVE W/P.S. .289.00 

LNW DOUBLER W/DOSPLUS 3.3..130.OD 

LNW 5/8 DOUBLER W/DGSPLUS 3,4 .18100 
LNW EXPANSION INTERFACE.350.00 


IBM HARDWARE 

SEATTLE 64K RAM +■.355,00 

OUADBOARD 64K. 400,00 

64K MEMORY UPGRADE.00.DD 

APPAFLAT COMBO BOARD... .175.00 

ALPHA BYTE tBM MEMORY 
EXPANSION BOARDS 

256K W /RS-232C 349.00 

256K W /RS‘232C & SUPERCALC.529.00 

512K W /RS-232C.579.00 

512K W /RS-232C 8 SUPERCALC.749.00 

IBM DISK DRIVES 

Alpha Ryle's add-on drive Ms tor the JBM-PC — 
each kit Includes Installation Instructions. 
Tandon TM100-1 Single head 40 frit... 195.00 
Tandon TM100-2 Double head 40 trk. .262.50 

ISOLATORS 


ISO-1 3-SOCKET.49.95 

ISO-2 6-SOCKET.49.95 

BARE DRIVES 

TANDON 5Y4 INCH 

100-1 SINGLE HEAD 40 TRK.195.00 

100-2 DUAL HEAD 40 TRK.262,50 

100-3 SINGLE HEAD SO TRK.250.00 

100-4 DUAL HEAD 80 TRK.369.DO 

TANDON THfNLINE 8 INCH 

848-1 SINGLE SIDE.379.00 

848-2 DUAL SIDE. 490,00 

MICRO PRO 

APPLE CP/M® 

WORDSTAR* t.279.00 

SUPERSORT* 1.179.00 

MAlLMERG£*t.174,00 

DATASTARM.207.00 

5PELLSTAR*t..174 00 

CALCSTAR't.109.OO 


‘Requires Z-80 Softcard fReg. trademark of Mens Pro International Corp. ^Trademark of Practical Peripherals, Inc. 


CP/M is a reg trademark ol Digital Research, 
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'Trademark of Software Dimensions, Inc 















































































































































































MICROSOFT 

APPLE 

FORTRAN.150.00 

BASIC COMPILER’.296.00 

COBOL*.550.90 

Z-8G SGFTCARD . .. . .. .249,00 

RAM CARD .79.00 

TYPING TUTOR It.17.95 

OLYMPIC DECATHLON . 24.95 

TASC APPLESOFT COMPILER.125.00 

A LOS. ... 95,00 

MULTIPLAN NATIVE DR CP/M..209-00 

TIME MANAGER..., ..117JO 

PREMIUM PAK.517.00 


IBM SOFTWARE 

HOWARD SOFT TAX PREP. 209.00 

VOLKSWRITER V 1,2 145.00 

WRITE ON.90.00 

EASY WRITER II.247.00 

EASY SPELLER . . 149.DO 

EASY FILE . 285.00 

HOME ACCOUNTANT + .105-00 

FIRST CLASS MAIL. . 35.QD 

SUPERCALC.179.00 

WORDSTAR ... 279.00 

MAILMERGE., . 174.00 

DAT AS TAR . 207.00 

SPELLSTAR . 174.00 

SUPERSORT. 179.00 

d BASE II .429.00 

SPELLGUARD . 145.00 

CALCSTAR., .. 199.00 

THE WORD PLUS . 117.00 

T.I.M .. ,, . ., .. 379.00 

JFORMAT .39,00 

MOVE IT . 109.00 

THE TAX MANAGER . ...188.00 

VISiCALC / 256k . 189.00 

VISITRENO / VISIPLOT . 235.00 

VlSIDEX.. ,192.00 

V3SIFJLE. 249.00 

VISI5CHEDULE . 229.00 

VERSA WRITER GRAPHICS TABLETS.. .270.00 

CONCURRENT CP/M* 36 . 315,00 

GRAPHICS HARO COPY SYSTEM. 19.50 


Call fur additional IBM software prices 


IBM GAME SOFTWARE 

lOm I. II, III. ..28.00 

STARCROSS...28.00 

DEADLINE.35.00 

GALAXY.19.50 

MIDWAY CAMPAIGN.. .. .17.00 

THE WARP FACTOR. ..31.16 

LOST COLONY .,.23.36 

CONQUEST. 23.36 

GALACTIC ATTACK .25.00 

APPLE PANIC. .... ..,,23,61 

TEMPLE OF ASPHAI . 34.95 

CROSSFIRE.24.95 

FROGGER ..27.26 

M'SOFT FLIGHT SIMULATOR.38.95 

If you don't sea trie software you want, call Our 
software stock Is constantly expanding. 


APPLE SOFTWARE 


HOWARD SOFT TAX PREP . .189.00 

MAGIC WINDOW H.117.00 

MAGIC WINDOW . . ,. 79.00 

MAGIC WORDS... 59.00 

MAGIC MAILER. .,..59.00 

DB MASTER.169.00 

DB MASTER UTILITY PACK I DR II .69.00 

DATA CAPTURE 4 0/80 . 59.95 

PFS: GRAPH.89.95 

PFS: {NEW) PERSONAL FILING SYSTEM.85-00 

PFS. REPORT. .79.00 

2-TERM*.89.95 

Z-TERM PRO* . 129.95 

ASCII EXPRESS PRO . 98.00 

EASY WRITER-PRO.136.00 

EASY MAILER-PRO.117.00 

A-STAT COMP. STATISTICS PKG . 99,00 

BEAGLE BROTHERS UTILITY CITY.23.00 

APPLE MECHANIC .23,00 

TIP DESK #1 . 15.95 

BEAGLE BAG. ..23.00 

SUPER TEXT 40/56/77. .97.50 

USA 2.5. 59 95 


TRANSCEND II.115.00 

SCREENWRITER N.99,00 

DICTIONARY..79.00 

GENERAL MANAGER.179.00 

CONTINENTAL SOFTWARE 

G/L.. .. 165 00 

A/R.165,00 

A/P.165.00 

PAYROLL.165:00 

PROPERTY MGMT , . ,325.00 

THE HOME ACCOUNTANT. 59.95 

F.C.M. w/fcrm tatter .75.00 

TAX ADVANTAGE. .. 45.00 


FORTRAN. 

239 DO 

DISK DOCTOR 

78 00 

MICROPRO 


WORDSTAR . 

,279.00 

SUPERSORT. 

.179.00 

MAILMERGE... 

.174.00 

DATASTAR. .... 

. 207 00 

SPELLSTAR.. .. 

. 174.00 

CALCSTAR. 

.109.80 

MICROSOFT 


MULTI PLAN. 

.209.8Q 

BASIC 30.. 

. 249.80 


1983Word Roceesor Special 


FRANKLIN ACE 

1000.1305.00 

FRANKLIN ACE SYSTEM 
DISK DRIVE W; CONT.539*00 

ACE WRITER 

WORD PROCESSOR.129.00 


EPSON MX-80, .645.00 

B.M.C. GREEN.285.00 


SCOTCH 3M DISKETTES. .44.00 

APPLE TO EPSON 
INTERFACE & CABL E .129.00 

Now $1983 


* * FRANKLIN 1200..CALL * * 

This system may be modified to your needs. Call for special price quote. 


VISICGRP 

DESKTOP PLAN K.189.00 

VISIPLOT...158.00 

VISITREN □/VISIPLOT .229 00 

VISIDEX... 189.00 

VISITERM.79.00 

VISICALC. 189.00 

VISIFILES.189.00 

VISISCHEDULE..229 DO 


BASIC COMPILER . 299,00 

FORTRAN SO.359.00 

COBOL 80...585,00 

MACRO 80. 156,00 

mu MATH/mu SIMP... .. 200 DO 

mu LISP/mu STAR.165.00 

APPLE & ATARI GAMES 

ZAXXON.31.16 


TRS-80 GAMES 

Specify MOD I or III 

DEADLINE .. . . 38.00 

STAR CROSS.31 16 

FROGGER.16.45 

ELITE SIMULATOR.28-31 

Cali fur more TRS-80 games. 

TRS-80 SOFTWARE 

NEWDOS/SO 2.0 MOD l.Ill. 139.00 

LAZY WRITER MOD 1,11.. ... 165,00 

PftOSOFT NEWSCRIPT MOD I,lit w/labslsl09,00 

SPECIAL DELIVERY MOD 1,111.119.00 

X-TRA SPECIAL DELIVERY MOD 1,111. 199.00 

TRACKCESS MOD i . 24.95 

OMNITERM SMART TERM,MOO l.lll. .89.95 
MICROSOFT BASIC COMP. FOP MOO I 165.00 
LOOS 5.1 MOD l.lll.. 119 00 

CP/M® SOFTWARE 

We carry CP/M 1 software In all popular disk 
formats — North star. Tele video. ano Heath/Zenith 
lormattod programs in stock! Call tor availability 
and price. Most software also available on IBM. 

THE WORD PLUS .117.00 

d BASE II.429.00 

QUICKCODE . ....230.00 

DUTIL . 91 00 

SUPERCALC. . . 189 00 

SPELLGUARD .230.00 

P A 7 CP/M ■ MOD 2 & 16 TRS-80. 1 75.00 

PASCAL l . 349.00 

PASCAL/M Z-SO OR 8080. 295.00 

DIGITAL RESEARCH 

MAC. 

ZSID..... 

PASCAL MT+ W/ SSP. 

PL/ 1-88. 

C BASIC 2. 


SUPERSOFT 

DIAGNOSTIC II . 89.00 

C COM FILER . 179.08 

RAT FOR . 89.00 


.32.00 

..92.08 

429.00 

439.00 

109,09 


BRODERBUND 

APPLE PANIC.....23.61 

MIDNIGHT MAGIC...27.26 

CHOPLIFTER... 27.28 

AUTOMATED SIMULATIONS 

INVASION ORION...= ..,20.95 

STAR WARRIOR. .31.35 

CRUSH.CRUMBLE AND CHOMP..., .24.95 

TEMPLE OF AP&HAI...31.35 

HELLFIRE WARRIOR.. .31.35 

RESCUE AT RtQEL...23 36 

ON-LINE SYSTEMS 

WIZARD AND PRINCESS. 

SOFT PORN ADVENTURE. 

THRESHOLD. 

JAW BREAKER. 

CROSSFIRE. 

ULYSSES & GOLDEN FLEECE., 

FROGGER . 


INFOCOM 

ZORK Ul.Hl. 

STARCROSS.... 

.28,00 

.28.80 

DEADLINE.. 

.35.GD 

EDU-WARE 


CQMPU-REAO . , 

.,...24.95 

CQMPU-MATH FRACTIONS. 

.34.95 

CCMPU-MATH DECIMALS. 

.34.95 


MORE GREAT APPLE 
GAMES 

DARK CRYSTAL... 

TUBEWAY . 

ARCADE MACHINE . 

TUES, MORNING QUARTERBACK.. 

THE SPACE VIKINGS. 

COMPUTER QUARTERBACK. 

SEA FOX. 

THE SHATTERED ALLIANCE. 

POOL 1.5. 

ULTIMA. 

RASTER BLASTER... 

FLIGHT SIMULATOR. 

INTERNATIONAL GRAND PRlX. .. 
SARGON 11.. 


...31.61 
.27,26 
. 44.38 
...25.95 
, .38.50 
. .31.16 
. .24,00 
.49.95 
. .27.26 
...31.16 
. .23.36 
...26.61 
. .25.95 
. 28.95 


.27.26 
,.£3.36 
,31 16 
..23.36 
..24,95 
.25.95 
,24.50 


MASK OF THE SUN.31.16 

A.E . 23.72 

PINBALL SUBLOGIC.24.50 

SNACK ATTACK...23.36 

BUDGECQ PINBALL CDNST. SET.31.61 

THIEF. 24.95 

THE WARP FACTOR . 31 16 

COSMO MISSION.23.36 

WIZARDRY.37.95 

NIGHT OF DIAMONDS.27.26 

STARBLAZER. ... 24.95 

CRISIS MOUNTAIN . 26,32 

EVOLUTION.33,80 

SIRIUS SOFTWARE 

SPACE EGGS.23.36 

GORGON . 31.16 

SNEAKERS...,.23,36 

PHANTOMS FIVE.22.00 

BANDITS. 25.00 

EDU-WARE 

PERCEPTION PKG .19.95 

CQMPU-MATH: ARITHMETIC,. ... .39.95 

COMPU-SPELL (RED DATA DISK). , ,24.95 

COMPU-SPELL DATA DISKS 4-8, aa.. .17.95 
RENDEZVOUS.28.50 

ON-LINE SYSTEMS 

ULTIMA If . .42.00 

MISSILE DEFENSE . 27.26 

LUNAR LEEPER. 23.36 

TIME ZONE...77.96 

CRANSTON MANOR....25.95 

CANNON BALL BLITZ . 25.95 

MUSE SOFTWARE 

ROBOT WARS ... 32.95 

THREE MILE ISLAND.31.61 

A.B.M..,,. 19.46 


To order or for 

Information call 

In NewYbrk: 

(212) 509-1923 
In Los Angeles: 

(213) 706-0333 


(214)744-4251 
By Modem: 
(213)991-J@Q4 1 

^CALL OUR MODEM LINE . 
' FOR WEEKLY SPECIALS^ 



_ IPUTER 

PRODUCTS 

31245 LA BAYA DRIVE 
WESTLAKE VILLAGE, CA 91362 


We guarantee everything wa sell lor 38 days — no returns after 38 days. Defective software will be replaced fret, but all other software returns are subject to 15% restocking fee and must be accompanied by RMA slip. No 
returns on game software, unless defective. We accept VISA and MasterCard on all orders; COO orders, jp m 1388. Shipping charges. S3 far all prepaid orders, actual shipping charges for non- prejpakte; 33 for COD orders 
under 25!bs. ($6 tar over} pens a S4 surcharge: add 15% for foreign, FPQ and APG orders, Calif add 6% sales tax, m L.A County add 6W%. Prices Quoted are lor stock on hand and are subject to change without notice, 

Circle 19 on Inquiry card. byte April ma 51 























































































































































































































Last Night, CompuServe Turned This 
Computer Into A Travel agent For Jennie, 
A Stock Analyst for Ralph, And now, 
Its Sending Herbie To Another Galaxy. 


NO MATTER WHICH COMPUTER 
YOU OWN, WE'LL HELP YOU GET 

THE MOST OUT OF IT* 

If youVe got places to go, 
CompuServe can save you time and 
money getting there. Just access the 
Official Airline Guide Electronic 
Edition—for current flight schedules and 
fares. Make reservations through our 
on-line travel service. Even charter 
a yacht through “Worldwide Exchange.” 

If your money's in the market 
CompuServe offers a wealth of 


prestigious financial data bases. 

Access Value Line, or Standard and 
Poor’s. Get the latest information on 
40,000 stocks, bonds or commodities. 
Then, consult experts like IDS 
orHeinold Commodities. All on line 
with CompuServe, 

Or if, like Herbie, intergalacdc 
gamesmanship is your thing, enjoy the 
best in fantasy, adventure, and space 
games. Like MegaWars, the ultimate 
computer conflict. 

To get all this and more, you’ll 


need a computer; a modem and 
CompuServe CompuServe connects with 
almost any personal computer, terminal, 
or communicating word processor. 

To receive an illustrated guide to 
CompuServe and leam how you can 
subscribe, contact or call: 

CompuServe 

Consumer Information Service 

2180 Wilson Road, Golumbus. Ohio 43228 

800 - 848-8199 

In Ohio, call 614-457-6650 
An H&R Block Company 
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The National Semiconductor 
NS16000 Microprocessor Family 

The NS 16000 family offers features formerly available 
only in much larger systems, but in a combination not available 

on any one system. 


The advent of extremely fast VLSI 
(very-1 arge-scale in tegr a tion} tech- 
nology is quickly eradicating the gap 
between 8-bit small computer systems 
and 32-bit mini/mainframes. This de¬ 
creasing gap means that many users 
now expect the performance and ca¬ 
pacity of a large and costly main¬ 
frame to be combined with the flexi¬ 
bilities and economies of a micropro¬ 
cessor. The National Semiconductor 
Corporation has developed the 
NS1600G family of 16-/32-bit micro¬ 
processors to meet that expectation. 
(See table 1.) 

The NS16000 is the only micropro¬ 
cessor with full 32-bit capability in 


About the Author 

Gfetm leedy is the marketing manager of ex¬ 
ternal software products for the National Semi¬ 
conductor NSl&QGQ family. He has worked as a 
systems-software development engineer at 
IBM, Sycor t and Digital Equipment Corpora¬ 
tion. Af DEC he also served on the VAX soft¬ 
ware design team and as strategic market plan¬ 
ner for low-end and fault-tolerant/high-avail¬ 
ability systems . 


Glenn Leedy 
National Semiconductor 
Microprocessor Systems Division 
2900 Semiconductor Drive 
Santa Clara, CA 95G5I 


Virtual memory Is the 
expansion of the 
computer's capability 
to Include both 
physical or main 
memory and external 
or secondary memory. 


the arithmetic logic unit (ALU) and 
internal data paths; the other major 
microprocessors with 32-bit capabili¬ 
ty, those in the MC68000 family, 
have 32-bit registers but a 16-bit 
arithmetic logic unit and data path. 

The NS16000 fully supports de¬ 
mand-paged virtual memory address¬ 
ing, totally implemented by memory- 
management hardware. Transparent 
to both programmer and user, who 
see just an extension of the micropro¬ 
cessor instruction set, the NSI6000'$ 
memory-management unit (MMU), 
the NS16082, is capable of providing 
a uniform 16 megabytes of virtual 


memory per user, eliminating the 
disadvantages of memory segmenta¬ 
tion schemes. 

Virtual memory allows you to 
combine a minimum of expensive pri¬ 
mary storage (main memory) with 
lower-cost secondary memory. In this 
way, you can take full advantage of 
extremely large operating-system 
software and applications programs 
(now offered on large mainframes) 
without worrying about the hard¬ 
ware limitations of your system. 

The "symmetrical" architecture of 
the NS16OO0 means that any data 
type can be used with any instruction 
(where appropriate), any addressing 
mode, and any operand source or 
destination. Because of this, you may 
be able to accomplish a given task 
wi th fewer inst ruct ions than yo u 
would with a microprocessor that has 
a less regular instruction set. 

Additionally, the NS16000 has 
high-level language architecture, 
which means that it can execute high- 
level language instructions at speeds 
and code densities approaching as- 
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System 

• A total 32-bit high-performance computer system with slaved 32-bit and 64-bit floating¬ 
point processing and 16-megabyte uniform virtual-memory management 

• This family of chips will be offered at 6-MHz and 10-MHz processing rates during 1963, 
and 12-MHz and 14-MHz In 1984 

Hardware 

Central Processing Unit 

* True 32-bit instruction (registers, arithmetic logic unit, and data paths) 

* Symmetrical architecture 

* High-level language support 

* Modular programming support 

* Powerful Instruction set: 

Over 100 instructions 

Addressing modes optimized for high-level language references 
General two-address capability 
Expansion via slave processors 

* 48-pin package 

NS16082 Memory-Management Unit 

* Full hardware support for 16-megabyte uniform demand-paged virtual memory 

* Dynamic address translation 

* 32-entry translation cache 

* Automatic instruction 14 abort'" and ‘ retry" 

* Program debugging support: 

Program-flow traceback 
Two breakpoint registers 
Break-on-branch mode 

* Security implemented through access-level checking and dual-system and user 
address-space mapping 

* 48-pin package 

NS16Q81 Floating-Point Unit 

* Both 32-bit and 64-bit operation 

* 8 general-purpose 32-bit registers 

* Direct memory-to-memory operation 

* High-speed Instruction execution: 



32 bit 

64 bit 

Add 

7.4 ft& 

7,4 (x s 

Multiply 

4.8 ns 

6,2 jix$ 

Divide 

8.9 its 

11,8 


• Conforms to IEEE FPU format 

* 24-pin package 


sembly language, [This is an ambi¬ 
tious claim that will be verified only 
after advanced compilers have been 
written for this microprocessor and 
benchmarked. . . . G, W,] Tradi¬ 
tionally, high-level language pro¬ 
grams have taken up to three times 
longer or more to execute than 
assembly-language programs and 
have required substantially larger 
mem ory space. Inf or ma ti on from 
users of NS16000-based systems leads 
us to believe that code produced by 
NS16000-based compilers averages 40 
percent longer than that produced by 
a human assembly-language pro¬ 
grammer. We have also found that 
such code is considerably more com¬ 
pact and runs faster than that pro¬ 
duced by compilers for the other 
major microprocessors. 

Consistent with its high-level lan¬ 
guage capability, the KS16000 family 
supports modular programming tech¬ 
niques that allow you to divide com¬ 
plex programs into simpler, indepen¬ 
dent tasks and routines, each of 
which you can easily link for maxi¬ 
mum efficiency. The NS16000 micro¬ 
processors even let you dynamically 
reconfigure and link together ROM- 
based software modules meant for 
any NSl6000-based system. This can 
be done by using the NS16000 link 
table facility (to access both external 
software modules and global vari¬ 
ables) along with the "external" ad¬ 
dressing mode available to all 
NS16000 instructions. 

For more powerful performance in 
using high-level language programs. 


Microprocessor Characteristics 



NS16008 

NS16032 

NS16C032 

NS32D32 

NS32132 

registers 

32 bit 

32 bit 

(low-power 

32 bit 

32 bit 

arithmetic logic unit 

32 bit 

32 bit 

CMOS 

32 bit 

32 bit 

internal data path 

32 bit 

32 bit 

version 

32 bit 

32 bit 

external data path 

8 bit 

16 bit 

of 

32 bit 

32 bit 

real memory address 

24 bit 

24 bit 

NS16032 

24 bit 

29 bit 

virtual memory capabilities 

none 

24 bit address 

with same 

24 bit address 

32 bit address 

(with MMU support) 


(16 megabytes) 

characteristics) 

(16 megabytes) 

(4 gigabytes) 


Table 1: An overview of the NS16Q00 family hardware (table la) and various configurations of the microprocessor (table lb). 
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1980 

CALENDAR YEAR 


1985 


NS32132 


THE SOFTWARE'COMPATIBLE 
MS16QG0 MICROPROCESSOR FAMILY 


1975 


NS32032 

MS16032 



(32-bit) and 11.8 microseconds 
(double-precision 64 bit) at 10 MHz, 
from 3 to 10 times faster than com¬ 
petitive units now on the market. 

A comparison of the NS16000 
family with popular minicomputers 
and mainframes now on the market 
shows how you can benefit from the 
high price/performance ratio of these 
microcomputers (see figure 1). 

True Mainframe Performance 

In order for a small microprocessor 
system to expand to the full capabili¬ 
ty of a mainframe, its architecture— 
the interface between the computer 
and its software—must optimize per¬ 
formance without compromising user 
protection. The system must accom¬ 
modate the largest of user applica¬ 
tions and yet remain cost-effective. 
Above all, it must be able to use the 
enormous software inventory now 
available on mainframes to avoid ob¬ 
solescence and minimize cost. At Na¬ 
tional Semiconductor, we decided 
that the most effective way to achieve 
these design criteria was by imple¬ 
menting the following features: a 
highly symmetrical architecture, 
high-level language support, modular 
software support; a powerful instruc¬ 
tion set, demand-paged virtual-mem¬ 
ory support, and a memory-manage¬ 
ment unit. 


Figure 1: The NS16000 family facts and performance. Figure la shows the performance 
of various members of the NSi6000 family, white figure lb compares the performance 
of the NS16032 and NS32032 with that of several minicomputers and mainframes. 


the NS16000 features an instruction 
set with over 100 instructions, each of 
which is able to operate on up to five 
operand types. There are nine ad¬ 
dressing modes, five of which 
enhance the use of high-level lan¬ 
guages. In addition, all the code pro¬ 
duced by the NSI6000 instruction set 
is totally relocatable. 

The NS16000 can execute opera¬ 
tions (including all shift, logical, and 
arithmetic instructions) with both 
values in memory-known as a "two- 
address" capability. Combined with 
such features as multiple-way branch¬ 
ing, a check instruction (to see if a 
value is within given limits), and 


string instructions, it becomes easy to 
write compact programs in both high- 
level and assembly languages. 

To carry out floating-point pro¬ 
cessing, memory management, or 
any other customized function for 
that matter, the NS1600G gives these 
operations to dedicated hardware. 
Such operations are made even faster 
by the use of special control and 
status lines that allow multiplexed 
inter-processor communication at 
speeds above normal processor-pe¬ 
ripheral data-interchange rates. For 
example, the NS16081 floating-point 
unit (FPU) can carry out a divide 
operation in only 8.9 microseconds 


Symmetrical Architecture 

In the context of machine architec¬ 
ture, symmetry is the degree to which 
any data type can be used with any 
instruction, with any addressing 
mode, and with any operand source 
or destination. Symmetry is of para¬ 
mount importance when implement¬ 
ing space- and time-efficient high- 
level languages. 

High-Level Language Support 

Programming in a high-level lan¬ 
guage (C, Pascal, PL/I, BASIC, FOR¬ 
TRAN, and COBOL, for example) is 
far more productive than program¬ 
ming in assembly language, which 
can be extremely tedious and time- 
consuming. A high-level language 
programmer often can produce the 
same number of debugged lines of 
code per day as an assembly language 
programmer; however, a line of high- 
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Move instructions (5 instruction groups, 3 single instructions; total 18 instructions): 
These instructions move data among memory locations and registers. As with all instruc¬ 
tion groups, the instructions that are part of an instruction group have three forms: byte (8 
bits), word (16 bits), and double word (32 bits). Here, this means that many move instruc¬ 
tions will work on 8-, 16-, or 32-bit quantities. 

Integer arithmetic instructions (14 instruction groups; total 42 Instructions); This 
group includes addition, subtraction, multiplication, division, remainder, and modulus 
operations. 

Packed decimal instructions (2 Instruction groups; total 6 instructions): The two 
operations are packed addition and packed subtraction. When used with 32-bit operands, 
this gives addition and subtraction instructions that work on 8-digit decimal numbers. 

Integer comparison instructions (3 instruction groups; total 9 instructions): One 
instruction allows a comparison of a value with a 4-bit constant; normally, operands can be 
8, 16, or 43 bits wide. 

Logical and Boolean instructions (7 Instruction groups; total 21 instructions): 
These instructions perform logical and, or, xor (exclusive or), and complement functions. 

Shift instructions (3 instruction groups; total 9 instructions); This group Includes a 
rotate instruction and both arithmetic and logical shift instructions. 

Bit-manipulation instructions (7 instruction groups, total 21 Instructions); This 
group includes various test, set, clear, and invert operations. 

Bit-field instructions (4 instruction groups, 1 single instruction; total 13 instruct 
tions): This is a very useful group of instructions that allows you to interpret a series of 
bytes as a record of bits and manipulate arbitrarily placed subfields within this record. 

Array instructions (2 instruction groups; total 6 instructions); One instruction checks 
a value to see if it is within an acceptable range of values; the other is used to help Index in¬ 
to multidimensional arrays. 

String instructions (3 instruction groups , 3 single instructions; total 12 instructions); 
This versatile set of instructions allows you to compare, skip over, or move strings. Various 
options allow the operations to take place starting at the end of the strings, working 
backward, and to continue until a match either occurs or doesn't occur. 

Jump and linkage instructions (2 instruction groups, 18 single Instructions; total 
20 instructions); This set of instructions includes jumps, subroutine calls, case-like 
multiway branches, returns, jumps to external routines, and debugging-related instructions. 

Microprocessor register instructions (5 instruction groups , 3 single instructions; 
totai 18 Instructions); These instructions manipulate the microprocessor's registers. 

Miscellaneous instructions (3 single instructions): This group includes a wait, a no¬ 
operation, and a diagnostic instruction. 

Floating-point instructions (4 instruction groups of 6 instructions each, 8 Instruc¬ 
tion groups of 3 instructions each, 4 single instructions; totai52 Instructions): This group in¬ 
cludes various floating-point arithmetic operations and instructions to convert to other 
forms. These instructions are available only if the NS1G061 floating-point unit is connected. 

Memory-management instructions (2 instruction groups, 4 singie instructions; 
total 10 instructions); These instructions are available only if the NS16062 memory- 
management unit is connected. 

Custom slave instructions (20 instruction types, most with more than one form); 
These open-ended instructions allow you to interact with an unspecified "slave" processor 
connected to the NS1600Q family microprocessor. This scheme allows the NS16000 family 
to interact with performance-enhancing processors yet to be designed. 

Table 2: An overview of the NS16000 family instruction set. 


level language code usually performs 
a far more complex operation than a 
line of assembly-language code. 

In the past, code generated by high- 
level languages required larger 
amounts of memory and took longer 
to execute. Depending on the com¬ 
piler, computer, and applications, a 
compiled program might be well over 
three times longer and slower than 
the best assembly-language program. 
The basic reason: most contemporary 
architectures were not designed to 
support compilers. 

The NS16000 family, with its sym¬ 
metrical architecture, general-pur¬ 
pose registers, and other features, has 
eliminated these architectural defi¬ 
ciencies, Designed specifically to sup¬ 
port high-level language compilers, 
the NS16000 family enables even 
relatively unsophisticated compilers 
to produce efficient code. 

Because they can more efficiently 
translate high-level languages, com¬ 
pilers on the NS16000 can actually 
generate instruct ion-code densities 
approaching those of assembly lan¬ 
guage. 

Another feature of the NS16G00 is 
its expanded addressing capability. In 
addition to four standard addressing 
modes common to other micropro¬ 
cessors—register, immediate, ab¬ 
solute, and register relative—the new 
NS16000 has an additional five 
unique addressing modes oriented 
toward high-level languages: top-of- 
stack, memory, memory-relative, ex¬ 
ternal, and scaled-index. 

The top-of-stack (TOS) mode is 
useful for evaluating arithmetic ex¬ 
pressions in a high-level language 
quickly and with a minimum number 
of instruction bytes. Any operand, or 
both operands, of an instruction may 
be referred to by the top-of-stack ad¬ 
dressing mode. The operand is 
pushed onto the current stack, 
popped from it, or referenced without 
modifying the stack pointer. Most 
other microprocessors, which limit 
top-of-stack addressing to a small 
number of instructions, require 
several instructions to achieve the 
same result as one NS16000 family in¬ 
struction. 

The memory mode is similar to the 
standard register-relative mode. 


which allows memory to be accessed 
relative to one of four special-purpose 
registers. This mode simplifies many 
constructs needed by high-level lan¬ 
guage interpreters and compilers. 

The memory-rc/afiue mode is used 
to manipulate fields in a record and 
allows pointers located in memory to 
be used directly without having to be 
loaded into registers, as with other 
microprocessors. 

The external mode , unique to the 
NS16G00, supports a modular soft¬ 


ware concept (to be explained later), 
allowing modules to be relocated 
without traditional code modification 
in linkage editing. 

The scaled-index mode is used to 
access elements in byte, word, 
double-word, or quadruple-word 
arrays. It computes the operand ad¬ 
dress from one of the general-purpose 
registers and a second addressing 
mode, which allows automatic index¬ 
ing into tables of 1-, 2-, 4-, or 8-byte 
entries. 
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In general, high-level language pro¬ 
grams reduce software obsolescence, 
one of the major problems facing the 
computer user, because these pro¬ 
grams can be used on other systems 
with different architectures. In con¬ 
trast, assembly languages are tailored 
to a specific computer instruction set 
and are rarely transportable. 

Modular Software Support 

Because the very complexity of 
large programs is one of the major 
factors contributing to software unre¬ 
liability, decreasing the complexity 
increases reliability. Modular pro¬ 
gramming accomplishes this by divid¬ 
ing complex programming tasks into 
smaller and simpler subtasks, or 
modules, each of which performs a 
well-defined portion of the overall 
task. 

You can develop each module in¬ 
dependently of all other modules, 
without concern for inter-module ad¬ 
dressing or linking . Using this ap¬ 
proach, you can significantly reduce 
both software development costs and 
programming time. You can also in¬ 
crease program flexibility and simpli¬ 
fy operating-system design. 

Until the NS16000, microproces¬ 
sors could not easily implement the 
concept of modular programming in 
ROM (read-only memory) because 
program code had to be modified to 
access specific data blocks and exter¬ 
nal procedures in a system. This sig¬ 
nificant! y limited the use of programs 
written in ROM, which is unfortu¬ 
nate because if modules could be put 
into ROMs, you could build a very 
helpful library of ROM-based mod¬ 
ules that could be used as needed in 
various applications. 

Software modularity is an impor¬ 
tant issue because it is included in the 
structure of many high-level lan¬ 
guages. For example, programs in 
Ada (a new Department of Defense 
high-level language) are composed of 
one or more subprograms, packages, 
or tasks, each of which can be com¬ 
piled separately. In Pascal, program 
modules may refer to variables, func¬ 
tions, or procedures contained in 
another module by the use of exten¬ 
sions to the language. 

Modular programs are more likely 


to be correct and are easier to under¬ 
stand; hence, they are readily modi¬ 
fied, maintained, and documented. 
And because inter-modular com¬ 
munication can be accomplished 
through well-defined interfaces, the 
inner operations of a module do not 
have to be known to another module. 

An important part of modular pro¬ 
gramming, especially to the software 
designer, is the operating system. Na¬ 
tional Semiconductor realizes that 
one operating system, however suc¬ 
cessful, is not a sufficient software 
base for a new microprocessor. Be¬ 
cause of this, the NS16000 will be 
supported by several choices in oper¬ 
ating systems. The Pick operating 
system is a generic system already in 
use at nearly 20,000 facilities on a 
variety of computer systems. In the 


One of the 
critical decisions 
made by designers of 
computer memory 
organizations concerns 
the "swapping" of 
data In and out 
of main memory. 


future, the following operating 
systems will also be available for the 
NS16O0O family: Xenix (Microsoft's 
extended, licensed version of Bell 
Laboratories' Unix); Oasis-16 (Phase 
One Systems); CP/M, Concurrent 
CP/M, and CP/NET {Digital Re¬ 
search Inc.); and the UCSD p-System 
{Softech Microsystem's version, mod¬ 
ified to use the NS1600G s larger ad¬ 
dress space). Through these operating 
systems, you will have available a 
variety of application programs and 
programming languages, 

A Powerful Instruction Set 

In addition to symmetrical archi¬ 
tecture, modular software, and ex¬ 
panded addressing, high-level lan¬ 
guages on the new National Semicon¬ 
ductor microprocessor family are 
supported by a sophisticated instruc¬ 
tion set, which determines computing 
capability and programming effec¬ 
tiveness. 


In the NS16000, there are over 100 
instructions (see table 2), all chosen 
on the basis of their frequency of use, 
and each able to operate on up to five 
operand types. Because the set is sym¬ 
metrical, instructions can be used 
(where appropriate) with any length 
operand, in any addressing mode, 
and with any general-purpose 
register. 

Demand-Paged 
Virtual-Memory Support 

While large-address-space pro¬ 
grams and multitask/multiuser en¬ 
vironments have always existed, 
microprocessors have had a hard time 
servicing them. Developed over a 
decade ago, the microprocessor was 
designed as a general-purpose device 
that was software programmable and 
therefore an alternative to a pro¬ 
hibitively expensive special-purpose 
chip. In addition, early micropro¬ 
cessors were rarely capable of ex¬ 
ceeding a memory address of 16K 
bytes. Even today, many micropro¬ 
cessor systems are limited to 64K 
bytes of total memory or memory 
segments. 

Basically, there are three aspects of 
memory organization: the entire 
memory structure, which is how the 
logical memory looks to the user and 
program; the mapping of logical 
memory to actual (physical) memory, 
called address translation ; and final¬ 
ly, virtual memory , which is the ex¬ 
pansion of the computer's capability 
to include both physical or main 
memory and external secondary 
memory such as disk-drive systems, 
with switching between the two being 
handled a u to m a tical ly. 

The NS16000 uses a virtual mem¬ 
ory organization. This organization 
solves two problems: the need for 
logical address spaces larger than 
physical memory, and the expense in¬ 
curred by adding main memory. 
With virtual memory, the NS16000 
stores only a minimum of logical - 
address information in physical 
memory, with the remainder located 
in low-cost disk memory until that in¬ 
formation is needed to carry out a 
program instruction. 

The architecture of this memory 
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With demand-paged virtual memory, page swapping with disk storage is carried out 
LOGICAL (virtual) ADDRESS SPACE pages of uniform size , using a simple replacement algorithm for efficient 



Figure 2: Fragmentation plagues segmented address space schemes. 


organization is uniform rather than 
segmented. In a uniform address 
space, addresses start at location zero 
and proceed uniformly until the en¬ 
tire logical space is filled, A seg¬ 
mented address space consists of a 
collection of smaller uniform address 
spaces. (See figure 2 for some of the 
problems with segmented address 
space schemes.) One of the critical 
decisions made by designers of com¬ 
puter memory organizations concerns 


the 'swapping' 1 of data in and out of 
main memory. This task must be ac¬ 
complished quickly to carry out a 
program instruction, but additional¬ 
ly, the swap should contain as little 
unusable data as possible. The size of 
this swap is called a page, and in a 
uniform memory space, it can be any 
size the designer wants it to be. In a 
segmented memory system, the size 
of the swap is already determined by 
the size of the segment. The NS16000 


has the entire 16-megabyte virtual 
memory divided into 32,769 pages of 
512 bytes each. 

The NS16082 

Memory-Management Unit 

Successful management of the vir¬ 
tual-memory system is the function of 
the NS16082 memory-management 
unit. In addition to translating the 
logical (virtual) addresses generated 
by the NS16032/NS 16C032/ N S32032 
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SEGMENTED 

PHYSICAL ADDRESS SPACE 


... fragmentation. This occurs when—as page segments are swapped— larger segments 
begin to be replaced by smaller segments, creating unused free space .. . . 




1K-0YTE 

SEGMENT 


... Eventually , as memory begins to fill up and 
enough smaller segments replace large seg¬ 
ments, there will not be enough space to 
accommodate larger segments .. *. 


...When this happens, the program must 
stop and wait for memory to be made 
available by operating-system intervention, or 
for completion of one or more tasks (which 
may take some time). 


• LARGE 

segment is 

REPLACED BY 


4,5 K-BYTE 
SEGMENT 


< 0 = 


1.5W-BYTE SEGMENT 


SMALLER SEGMENT 


Figure 2 continued 


microprocessors into physical ad¬ 
dresses, the memory-management 
unit can abort an instruction during 
execution by the microprocessor to 
load a nonmemory resident page and 
retry the same instruction immediate¬ 
ly afterward. This feature is unique to 
the NS16000 system and is fully im¬ 
plemented in hardware. 

Figures 3a and 3b give the logical 
and physical interconnections of the 
microprocessor and its memory-man¬ 


agement and floating-point units. Im¬ 
portant functions carried out by the 
memory-management unit are dy¬ 
namic address translation using 
memory-page tables, on-chip cache 
for most recently used page-table 
entries, instruction abort and retry, 
and system debugging. 

In dynamic address translation , the 
memory-management unit keeps 
track of the logical address requested 
by the microprocessor and its corre¬ 


sponding values in physical memory 
at all times. To do this, it uses page 
tables containing pointers that indi¬ 
cate where to go in physical memory 
(see figure 4). Surprisingly, both page 
and pointer tables do not require 
large amounts of memory. An entire 
16-megabyte virtual-memory map 
will use only one 1024-byte page table 
to point to 256 pointer tables of 512 
bytes each for a total of 132,096 bytes 
devoted to mapping, or approximate- 
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Figure 3: Component interconnection in the NS16000 family. Figure 3a shows the logical interconnection of the microprocessor and 
its memory-management and floating-point units , while figure 3b gives an overview of the physical interconnections. 


ly 0,8 percent memory overhead. The 
memory-management unit NS16082 
provides an entire 16-megabyte vir¬ 
tual address space for each user. 

The address space itself is divided 
into fixed pages of 512 bytes each, 
which enables the NS16000 to trans¬ 
fer data into and out of memory 
quickly. 

When the microprocessor passes a 
virtual address to the memory-man¬ 
agement unit, the latter first attemps 
to match it with a special associative 
cache contained on the chip. This 
cache contains the 32 most recently 
accessed virtual addresses, as well as 
their translated physical addresses. If 


the address requested by the micro¬ 
processor matches one of the 32 cache 
entries, the microprocessor is allowed 
access to the physical address im¬ 
mediately (see figure 5a). This 
virtual-to-physical address transla¬ 
tion can occur in just one dock cycle, 
or 100 nanoseconds with a 10-MHz 
microprocessor dock. However, if 
the requested address is not present in 
the cache, the memory-management 
unit must fetch both page and pointer 
table entries from memory before ad¬ 
dress translation can be performed 
(see figure 5b). This can take up to 20 
dock cycles, or 2 microseconds with 
a 10-MHz microprocessor clock. 


The memory-management unit's 
associative cache, which operates 
transparently to the user, is an ex¬ 
traordinarily powerful tool in en¬ 
hancing processing speeds. We have 
calculated that an address will be pre¬ 
sent in the cache about 97 percent of 
the time. This means that 97 percent 
of the data can be addressed with a 
typical virtual delay overhead of only 
one clock cycle. 

The memory-management unit's 
msfrucfion abort and retry features 
are perhaps its most significant. After 
fetching and decoding an instruction, 
the microprocessor sends the virtual 
addresses of the operand to the mem- 
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ory-management unit. If the mem¬ 
ory-management unit decides that the 
information resides in main memory, 
it translates the virtual address to the 
physical address directly, allowing 
the microprocessor to operate direct¬ 
ly on the memory. 

However, if the data does not 
reside in one of the pages of main 
metnory, the memory-management 
unit will initiate a page fault and send 
a signal to the microprocessor to 
abort its instruction. (A memory- 
access abort will also occur if the 
microprocessor tries to access a pro¬ 
tected section of memory.) Once the 
instruction has been stopped, any 


register that had been altered by the 
instruction will be returned to its 
original state. 

A page fault is a hardware-gener¬ 
ated trap that, in essence, tells the 
operating system to bring in the miss¬ 
ing page containing the data from 
disk memory. (To signal whether a 
page or pointer-table entry is present 
in main memory or not, the page en¬ 
try contains a 'Valid bit'" for that pur¬ 
pose.) 

Once a page fault is detected and 
an instruction aborted, the micropro¬ 
cessor then calls up the virtual- 
memory operating system routine, 
which locates the proper page con¬ 


taining the data in peripheral memory 
and loads it into main memory (see 
figure 5c). If no room exists in main 
memory, it is swapped with a page 
that is determined to be the most ex¬ 
pendable (or least likely to be re¬ 
called). If the operating system can do 
multitasking, it is free to do other 
tasks while pages are being loaded. 
When the operating system has com¬ 
pleted its page swap, it executes a 
"return from trap" instruction and the 
aborted instruction resumes. 

Debugging is handled by the mem¬ 
ory-management unit with break¬ 
point ing and flow-tracing techniques. 
Breakpointing is a tool used to test if 
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Circle 76 an inquiry card. 


INDUSTRIAL 
BUILDING COSTS. 



Write For 

Our 1983 Brochure. 


If your company is actively 
seeking a rail-served site for a 
new manufacturing or ware¬ 
housing operation, your best 
single source for information is 
the CSX Corporation's railroads. 

Our rail units, the Chessie 
System Railroads and the 
Seaboard System Railroad, 
serve 22 states across the East, 
Midwest and Southeast. So we 
can help you find the site that 
suits you best, with impartial 
and in-depth information. 

We offer you construction 
costs on a representative cross 
section of industrial buildings, 
the facts on more than 5,000 
different sites, plus the latest 
data on transportatioa labor, 
water, taxes, you name it, 

For your free copy of our 
1983 Construction & Cost Data 
brochure, write: J.R. LeGrand, 
Vice President Industrial 
Development, CSX Railroads, 
Dept. CS-13,500Water Street, 
Jacksonville, Fla. 32202. 



CSX Corporation 

c 

Chessie System Railroads 



Seaboard System Railroad 

Chessie System Railroads and Seaboard 
System Railroad are units of CSX Corporation. 

© 1983 CSX Corporation 


LOGICAL {VIRTUAL) MEMORY 
32,768 PAGES 



Figure 4: Dynamic address translation in the NS16000 family. 


program execution is proceeding as 
planned. It can also be used to 
monitor data access. Often, a pro- 
gramming error may cause control to 
pass to a known location for some 
unknown reason. By using program 
flow tracing, the memory manage¬ 
ment unit follows the chronology of a 
program so that you can determine 
what went wrong. And because the 
memory-management unit's debug¬ 
ging facilities use hardware rather 
than software, they do not add to 
program execution time; therefore, 
these facilities can be used in a pro¬ 


duction and a development environ¬ 
ment. 

The N316081 Floating-Point Unit 

To understand how a floating¬ 
point unit can enhance an application 
area, you must first realize the advan¬ 
tages a floating-point unit brings to a 
microprocessor. First, all floating¬ 
point units allow a microprocessor 
system the flexibility of handling a 
great numeric range {either large or 
small) beyond the normal range of a 
microprocessor's registers. 

Several factors must be considered 
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How Dow Jones News/Retrieval Helps 
You Take Control Of Your Investments 


Successful investing takes more than instinct and hard work- 
To really take control of your investment future, you need 
fast, accurate information from a reliable source. The kind 
of information that comes from Dow Jones, the world's 
leading provider of business and financial news. Now the 
publisher of The Wall Street Journal and Barron's gives 
you instant, electronic access to this exclusive information 
in the convenience of your home or office, 

Here’s All You Need To Take Control 

All it takes is a personal computer, a telephone, a modem 
to hook them up, and Dow Jones News/Retrieval®. The 
same service that’s the number one choice of active inves¬ 
tors and major corporations, including the top 15 U*S* 
banks and most brokerage firms. 

Track Stock Quotations 

Current stock quotes during market hours (delayed 15 to 
30 minutes from the floor of the exchange) for over 6,000 
companies. Yesterday's closing. Today’s opening. Plus high/ 
low data, volume traded, and historical quotes back to 1978, 

A Powerful Investment Research Tool 

Review news that could affect your current and future 
holdings. Receive constantly updated news items from the 
Dow Jones News Wire (as recent as 90 seconds)* Check 
news stories from The Wall Street Journal and Barron's 
as far back as 1979* Examine corporate and industry pro¬ 
files, SEC data; corporate earnings forecasts; detailed cur¬ 
rent and historical financial statistics; weekly economic 
updates; and other important financial data* 


And now Dow Jones has in¬ 
troduced software you can 
bank on* Dow Jones Soft¬ 
ware helps you get on-line 
fast and makes it easier for 
the serious investor to analyze 
and manage data gathered 
from the News/Retrieval 
Service. 

It’s Easy And Inexpensive 

You need no specialized computer skills or technical know¬ 
how and it's surprisingly inexpensive* The cost of the ser¬ 
vice is even tax deductible in many cases. Check your tax 
advisor for more information. 

Ask for a free demonstration at your nearest computer 
store or call the toll-free Dow Jones Hotline. 

CALL TOLL FREE 
1-800-345-8500, Ext. 5 

(Canada, Alaska & Foreign call 1-215-789-7008, Ext 5) 

D QW k inks 

The following are trademarks of Dow Jones & Company* Inc.: 

Dow Jones News/Retrieval- and Dow Jones Software * 
























Circle 349 on Inquiry card. 


I How to Support | 
Personal Computers 

■ in an SNA/SDLC | 
Network- 



When it comes to supporting 
Personal Computers in the 
SNA/SDLC world, we 
wrote the book: PCFs 
compendium including 
glossary diagrams, explan¬ 
ations of how the PCI 
1076 protocol converter 
provides SNA/SDLC 3270 
support, brings information on your 
SNA host to the Personal Computers 
diskettes - and more. 


□ Send me the PCI Personal Computer 
Support hook. 

□ Send me itifbrmatiot* on the software 
packages that pcnnlt transfer of tiles 
be ween PC diskette and SNA/SDLC 
mainframe host: 

□ PCI ^8R^+ for 3270 emulation 

□ PCI M 56+ tor S>x 3+38 emulation 

□ Send information oti all PCI Products, 

□ PO 1076 



Name 


Company Name 


Address 


City State Zip 


6150 Ganoga Avenue Suite 100 
Woodland Hilts, CA 91367-3773 
(800} 423-5904 (2 L3) 716-5500 
(In California) 


Phone 


P 




PROTOCOL 

COMPUTERS * INC. 



PAGE-TA9LE 



DATA 


(5b) 



(Sc) 


DATA 


Figure 5: Memory access through the NS160S2 memory-management unit. If the page- 
table entry (PTE) is in the cache memory of the memory-management unit and the pro¬ 
gram page is in memory (figure 5a), data addressing is completed in only one clock cycle 
(100 nanoseconds with a 10 MHz system clock). If the page is resident in main memory 
but the PTE is not in the cache memory , a page-table entry must be fetched from main 
memory (figure 5b), normally requiring up to 20 clock cycles (2 microseconds). If the 
page is resident in disk memory t it must first be swapped into main memory (figure 5c), 
after which it is treated as in figure 5b. 


when designing a floating-point unit 
into a system. These include the 
method for handling a specific opera¬ 
tion or instruction, the permissable 
length of actual data (operands), the 
amount of support that the floating¬ 
point unit expects from the rest of the 
system, and the interconnection 
schemes to enhance data communica¬ 
tions to and from the chip. 

The design of the NS16000 family 
fully supports 32-bit and 64-bit preci¬ 
sion floating-point calculations 
through its NS16081 floating-point 
unit (FPU); the unaugmented micro¬ 
processor will handle 8-, 16*, and 


32-bit fixed-point calculations* The 
NS16081 contains eight general-pur¬ 
pose onboard 32-bit registers, which 
you may use to provide either a sin¬ 
gle-precision (32-bit) or double-preci¬ 
sion (64-bit) number (see figure 6). 

While the eight general-purpose 
registers are reserved for actual data, 
a ninth 32-bit status register holds 
both control and error information. 
Control options include enabling 
microprocessor traps and floating¬ 
point error conditions and setting the 
operand rounding mode. Error condi¬ 
tions include traps for overflow, 
underflow, illegal division (division 
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TODAY’S PRODUCTIVITY IS TOMORROW S PROFIT. 


SM 



That's why Quark designs 
office automation software 
to increase your productivity. 
With programs that will 
dramatically enhance your 
Apple’III or lie. So you'll do 
more work—more efficiently 
—in less time—for less 
money. 

And all Quark programs 
are extremely friendly. So 
you can devote your efforts 
to using them, not learning 
them. Yet you’ll discover 
many sophisticated features 
no other software can offer. 

Find out for yourself. See 
your dealer today for a 
complete demonstration of 
our Word Juggler™ word 
processing system. And 
innovative utilities programs, 
such as our Catalyst™ hard 
disk boot. 

Because tomorrow belongs 
to the productive. And who 
wants to be left behind in 
yesterday? 

Quark Incorporated, 

2525 West Evans, Suite 220, 
Denver, Colorado 80219, ■ 
(303) 934-2211. 


Qucirk 

INCORPORATED 


Office Automation 
Software 
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32-BIT 


SIGN 


EXPONENT 


FRACTION 


i-bit a BITS 

(BIAS OF 127* 


64-SIT 


23 SITS 


SIGN 


EXPONENT 


FRACTION 


11 BITS 

(BIAS OF 1023 1 


52 BITS 


(6a) 


FPU SYSTEM IMPLEMENTATION 


the proposed IEEE floating-point 
standard; its instruction set is sum¬ 
marized in table 2, The floating-point 
instructions use the same addressing 
modes as the other NS16000 instruc¬ 
tions. 

For greater speed, separate pro¬ 
cessors in the floating-point unit 
operate on each of the three principal 
segments of a number residing in 
either a 32-bit or 64-bit register—all 
under control of microcode. The first 
segment (containing 1 bit) is reserved 
for the sign, the second segment {8 or 
11 bits) for the exponent, and the 
third segment {23 or 52 bits) for the 
fraction or mantissa. 



Figure 6: Floating-point numbers in the N516000 family . Figure 6a shows the N516000 
format for standard (32-bit) and long (64-bit) floating-point numbers. Figure 6b shows 
an overview of the physical interconnection between the microprocessor and the 
floating-point unit , 


by zero), illegal instructions, inexact 
results, and undefined operand (for 
example, all-zero or all-one expo¬ 
nents), The programmer can individ¬ 
ually enable or disable all the traps. 

Unlike other microprocessor sys¬ 
tems that support floating-point oper¬ 
ations, the NS16O0O architecture 
makes available to the floating-point 
unit all the system addressing modes, 
which aids efficient data handling. 
For example, in a scaled-index mode, 
an entry in a large array of floating¬ 
point data elements may be addressed 
by its logical index rather than by its 
physical address. This not only facili¬ 
tates finding the data, but eliminates 


wasting time with unnecessary pro¬ 
gramming schemes. 

Used in conjunction with the 
NS16082 memory management unit 
to simplify large-memory manage¬ 
ment and data retrieval, the NS16081 
floating-point unit becomes an even 
faster and more efficient data crunch¬ 
er, For example, not only are a full 16 
megabytes of virtual memory avail¬ 
able for data storage, but all of the 
data-retrieval, dynamic-address, and 
memory-protection capabilities of the 
memory management unit become 
part of floating-point routines. 

The instruction set of the NS16081 
floating-point unit is compatible with 


Conclusions 

The simplicity and efficiency of 
some of the concepts discussed here 
might lead you to believe that 
popular large computer systems 
would have integrated these features 
into their designs long ago. Not so. 
The IBM 360, 370, 43xx, and 30xx, 
for example, well known for their 
number-crunching abilities, do not 
possess symmetrical architectures, 
nor do they show much support of 
high-level languages and modular 
software. And—despite their high 
cost—these large systems currently 
offer no more than 16 megabytes of 
virtual memory. In these systems, 
sophisticated functions are carried 
out by slow, complex software, with 
lost time being made up by speedy 
(and costly) parallel-processing hard¬ 
ware techniques. 

Digital Equipment Corporation J s 
VAX minicomputer systems, on the 
other hand, do have a high degree of 
symmetrical architecture and support 
virtual memory. As a result, they 
offer a full 32-bit, 4-gigabyte virtual 
memory but at a cost some 20 to 30 
times that expected for systems now 
being developed by manufacturers 
using National Semiconductors new 
16-/32-bit NS16000 family. 

In short, the NS16O0O family offers 
features formerly available only in 
much larger systems but in a combin¬ 
ation not available on any one sys¬ 
tem, This family of microprocessors 
promises to be the foundation of a 
new generation of high-performance, 
low-cost computers. ■ 
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Disk Storage 

Needn't Double The Cost Of 





Expending disk storage on your Apple Iir ,w 
can be an expensive proposition. 

But Mtcro^ci has a better proposition for you, 
because our disk drives far the Apple III give you 
greater capacity and performance for every 
dollar spent. 

And no compatibility problems. The A3 is a direct 
replacement far Disk III drives, and the 70-track 
A73 and 140-track A143 are supplied with o driver 
that is easily added to the SOS driver module, 
affording extra storage and fast seek rotes for ail of 
the programs that run under that operating system. 


""Refijstered Trademark of Apple Computers, Cupertino, California 


All three are the same h'A" size os your built-in 
drive and use the same diskettes 
They also use your Apple Ill's controller and 



power, saving an expansion slot and no AC power 
cord. And they can be mixed in any combination 
on the daisy-chain, At 572 KBytes, the A143 mokes 
a truly viable backup device for the ProFile Hard Disk. 

At 286 KBytes, the A73 gives you o lot more 
capacity than a Disk III drive. 

The A3 offers identical capacity — and is on 
excellent choice for second drive compatibility in 
the Apple II emulation mode. 

So see your Micro-Scl dealer today. 

Hell show you haw to up your Apple Ill's 
performance the affordable way. 


MICRO-SCI 


Micro-Sci is a Division of Standun Controls, Inc. 

2158 SOUTH HATHAWAY STREET * SANTA ANA, CALIFORNIA 92705 - 714/662-2801 * TELEX; 910-346-6739 
International Dealer Inquiries IMC International Markets Corp Telephone: 714/730-0963 - Telex; 277782-RGBY UR 
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THE NEW ATARI 1200XL HOME COMPUTER 
MAKES SOPHISTICATED GRAPHICS AND 
SOUND SO EASY TO PROGRAM . 

ONLY the new ATARI 1200X1 Home Computer combines cus¬ 
tom microchip technology with 64K RAM computing power to de¬ 
liver graphics and soundf capabilities that are so easy to program. The 
ATARI 1200XL has 11 graphics modes and 5 text modes. (The Commo¬ 
dore 64 and Apple ll-e have only 2 graphics modes and 1 text mode.) 
Additional text and graphics modes allow users to easily program 
sophisticated graphics effects with relatively few commands, taking 
full advantage of the 256 color variations available. The sound capa¬ 
bilities of the ATARI 1200XL are also easy to program. Four distinct 
"voices" spanning 3V 2 octaves are controlled by a separate microchip, 
leaving the principal microprocessor chips free to perform other tasks. 

ONLY the ATARI 1200XL offers a keyboard featuring 8 pro¬ 
grammable function keys controlling 16 functions in a 64K computer. 
(That's twice as many as the Commodore 64). Four new function 
keys enable you to lock and unlock the keyboard electronically, disable 
the screen DMA for faster processing time, generate European lan¬ 
guage or graphics characters, turn the keyboard sound on and off or 
access the one-touch cursor control. The unique user-definable "help" 

THE NEW 

© A Warner Communications Company © osa Atari, me. ah rights reserved. 
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key permits users to self-test ROM, RAM', audio-visual circuitry and 
keyboard functionality or call up assistance within complex programs. 
For even more help, Atari gives you a toll-free number to call for 
product and technical information (800) 538-8543; in California 
l-(800) 672-1404 . 

ONLY the ATARI 1200XL offers you a home computer com¬ 
patible with virtually all ATARI Computer peripherals and software 
(compatibility that other new computers like the Commodore 64 don't 
offer). There are over 2,000 programs and seven programming lan¬ 
guages currently available for the ATARI 1200XL. New programs like 
AtariWriter ™ ana languages like ATARI Microsoft BASIC, Assembler 
Editor, PILOT, Pascal, ATARI BASIC, Forth, and Macro Assembler offer 
you even greater programming challenges and flexibility. 

ONLY Atari puts so much more in the new 1200XL Home 
Computer so you get so much more out of it. 
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Design Philosophy Behind 
Motorola's MC68000 

Part 1: A 16-bit processor with multiple 32-bit registers. 


In the mid 1970s at Motorola, a new 
idea was taking shape. As more and 
more demands were being made on 
the MC6800 family of microproces¬ 
sors, the push was on toward develop¬ 
ing greater programmability of a 
16-bit microprocessor. A project to de¬ 
velop the MC68000, known as 
Motorola's Advanced Computer Sys¬ 
tem on Silicon (MACSS), was started. 

The project team began with the 
freedom to design this entirely new 
product to best fit the needs of the 
microprocessor marketplace. Devel¬ 
opers at Motorola explored many 
possibilities and made many difficult 
decisions. The result can be seen in 
the MC68000, viewed by most indus¬ 
try experts as the most powerful, yet 
easy to program, microprocessor 
available. In this first of four articles, 
I will discuss many of the philo¬ 
sophies behind the design choices that 
were made on the MC68000. 

Many criteria can qualify a 
processor as an 8-, X6-, or 32-bit 
device. A manufacturer might base its 
label on the width of the data bus, 
address bus, data sizes, internal data 


About the Author 

Thomas Starnes is an electrical engineer who 
has spent the last five years helping to plan the 
direction of the MC68000 family of processor 
products for Motorola , 


Thomas W. Starnes 

Motorola Inc*, Microprocessor Division 
3501 Ed Bhiestein Blvd. 

Austin, TX 78721 


paths, arithmetic and logic unit 
(ALU), and/or fundamental opera¬ 
tion code (op code). Generally, the 
data-bus size has determined the 
processor size, though perhaps the 
best choice would be based on the size 
of the op code. I'll talk a bit about 
these features and then show how the 
MC68000 is both a 16- and 32-bit 
microprocessor. 

Shaping a Design 

Designers must make hundreds of 
decisions to shape the architecture of 
a new microprocessor. The needs of 
the users of the new product must be 
considered as the most important 
factors. After all, the users are the 
ones who really need a functional 
product, and if they are not happy 
with the features or performance, 
they will keep looking for a better 
alternative. 

Unfortunately, it may be impossi¬ 
ble to meet all of the needs of the 
users due to certain design limita¬ 
tions. The design must be inexpensive 
enough to produce in mass quantity* 
Also, current technology will permit 
only certain types and numbers of 
circuits to be manufactured on a 
silicon chip. These are the foremost 
factors that dictate the upper limits of 
the capabilities of a microprocessor. 

In planning the new 16-bit MACSS, 
designers had to make a decision 


concerning the general architecture 
first. What should it look like? A 
great deal of software written for the 
MC6800 family already existed* A 
processor that provides enhance¬ 
ments over an older processor, yet 
can run all of the programs for the 
older processor, has a real asset: it 
can capitalize on the existing software 
base. This may attract users by ensur¬ 
ing that they won't have to rewrite at 
least some of their programs. 

Unfortunately, architectures, such 
as the early 8-bit microprocessors, 
were rather crude. Because they were 
designed to replace logic circuits, not 
enough thought was put into the 
software aspect of the parts. Their 
instruction set was oriented toward 
hardware. The designers did not con¬ 
sider carefully the future of these 
products, their expandability and 
compatibility. To try to design a 
microprocessor to be compatible with 
the older 8-bit parts was limiting* 

Designers at Motorola decided that 
the new MACSS should be the fast¬ 
est, most flexible processor available* 
They would design it for program¬ 
mers, to make their job easier, by 
providing functions in a way that 
most programmers could best use 
them. 

Early on, it appeared that to have a 
really powerful new generation of 
microprocessors, a totally new 
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FRANKLIN’S BAKER’S 



DOZEN! 



Apple ® Incompatible 





Extras can more than double the price of your per¬ 
sonal computer. Not so with the Franklin ACE 1200. 
It's the professional computer system that includes 
the extras—and a long list of exclusive Franklin 
features that make it the most extraordinary value on 
the market today, _ 


the Apple II. And, with the built-in CP/M card, you 
can run both Apple II and CP/M programs. Franklin’s 
CP/M operates three times as fast as many com¬ 
peting systems, drastically reducing processing 
time for most business applications. 


The Franklin ACE i’200—the most extraordinary value 
« on the market today. Call or write today for 

lj the name of your local authorized Franklin 

dealer. 


The ACE 1200 has everything you’ll need 
to add a color or black and white monitor, 
modem, printer, back-up disk drive and 
other accessories. You can choose from 
the enormous selection of Apple programs 
and peripherals because the ACE 1200 is 
hardware- and software-compatible with 


Franklin ACE is a trademark ot Franklin Computer Corporation. 
Apple i$ a registered trademark of Apple Computer Inc. 
CP M is a registered trademark of Digital Research Inc. 
VisiCalc is a registered trademark of Visi Corp. 


7030 Colonial Highway , Pennsauken , NJ 08109 609-488-1700 




MC6600 OP CODE 


1 

1 1 
1 

1 1 1-1-1-1- 

9 0 0 10 1 1 

jL 1 1 I L 1 

1 

v_ /s._ _ I 





REGISTER 

0-A 
1 - B 


ADDRESS MODE 

00-IMMEDIATE 
01-DIRECT 
10 - INDEXED 
11-EXTENDED 


OPERATION 
$0 - SUBTRACT 
1*COMPARE 
2-SUBTRACT W/CARRY 

4 - AND 

5 - BIT 
£-LOAD 
7-STORE 

S-EXCLUSIVE OR 
9-ADO W/CARRY 
A-OR 
B- ADD 


Figure 1: Op code organization for the MC6800, This processor is limited in its abilities 
because of its 8-bit size. 


MC68000 OP CODE 

—I-r-1-T-1- T -1-1- 1 - 1 - 1 - 1 - 1 - 1 - 1 — 

11031001010110 10 

_I_I_I_I_J_I_I_I_I_ I _I_ ± _ 1 _l_l_ 


OPERATION 

ADD 


REGISTER 

D4 

U OF S J 


TO U J OR 

FROM 

MEMORY 


EFFECTIVE ADDRESS FIELD 
MEMORY A2 INCREMENT 
(1 OF 12 MODES PLUS 
1 OF B REGISTERS) 


OPERAND SIZE 

16 BITS 

18, 16, OR 32 BITS) 


Figure 2: The MC68000 ADD instruction op code shows the power available with 
16-bit operations. Multiple registers with variable operand sizes and a large address field 
give a programmer tremendous flexibility in programming. 


architecture should be used and that 
earlier designs should be considered 
as examples rather than as models. 
This gave the MC68000 designers the 
freedom to introduce completely new 
concepts into microprocessors and to 
optimize the functionality of the new 
chip. 

The planners decided there was one 
area in which ties to the 8-bit product 
family would be advantageous with¬ 
out exception. That area was in pe¬ 
ripherals. Motorola decided that this 
new 16-bit microprocessor would 
directly interface to the 8-bit 


collection of MC680O peripherals. 
Because so many input/output (I/O) 
operations are 8-bit oriented, it 
seemed logical to retain this 
compatibility even though the 8-bit 
microprocessor interface would 
naturally be about half as fast as a 
comparable 16-bit. Compatability 
with 8-bit MC6800 peripherals had the 
added benefit of immediately 
ensuring support of the new micro¬ 
processor with a complete family of 
peripheral chips, rather than requir¬ 
ing a wait of perhaps years for 16-bit 
versions to become available. 


Expanded Capabilities 

A properly designed 16-bit micro¬ 
processor has many advantages over 
the most sophisticated 8-bit micro¬ 
processor, especially to the 
programmer (see figures 1 and 2), The 
8 bits of op code for the smaller 
processor provide only 256 different 
instruction variations. This may seem 
to be a lot at first glance, but consider 
the following. 

If the microprocessor has two reg¬ 
isters from which to move and ma¬ 
nipulate data, those two registers 
require 1 bit for encoding the op 
code. If four different addressing 
modes are offered for accessing mem¬ 
ory data, these require 2 more bits for 
encoding. This leaves the micropro¬ 
cessor with only 5 bits with which to 
encode the operation to be per¬ 
formed. Only 32 different operations 
can be performed. 

Now admittedly this is plenty of 
operations for most applications, but 
realize that only two data registers 
and four memory-addressing modes 
are not very many to someone doing 
serious programming. Registers are 
there for fast data manipulation, and 
constantly swapping the contents of 
too few registers is not very fast. A 
more powerful microprocessor would 
have many registers, and they would 
all have to be accessible by the 
different operations. 

Additionally, the more addressing 
modes you have for accessing mem¬ 
ory data, the more efficiently you can 
get values in memory. Obviously, 8 
bits of op code cannot give the micro¬ 
processor both the variety and the 
number of operations that a good 
16-bit microprocessor can. With 
64,000 different instructions possible 
in a 16-bit op code, you can perform 
far more complex operations. 

This, then, is the real advantage of 
16-bit over 8-bit microprocessors to 
the programmer. A 16-bit micropro¬ 
cessor will have twice the data-bus 
width of the 8-bit version. This wider 
bus allows twice as much information 
to go in and out of the processor in 
the same amount of time. This can, 
with proper internal design, almost 
double the rate at which operations 
take place over the rate of a similar 
8-bit machine. Six teen-bit micropro- 


72 April 1983 © BYTE Publications Inc 

















Performance Breakthrough 



^_TM 

• • • the CYBERDRIVE for the IBM Personal Computer 


13.5 or 27 million bytes of disk capacity in a single cabinet with 
an integrated mini-cartridge tape for secure data backup. 


the 


Setting an exciting new microcomputer standard, 
CYBERDRIVE’ combines a full package of features. 

It offers new, higher performance levels, with an inte¬ 
grated business-oriented backup device. 

As the CYBERDRIVE is made available for other systems, 
media transfer is assured regardless of the host hardware or 
Operating System. 

The CYBERDRIVE slashes the seek time dramatic¬ 
ally— e.g. the usual 5 Megabyte stepper-motor Winchester 
disk offers average seek time typically in the range of 100 to 
200 millisecondsTincl. head settling). 

With the CYBERDRIVE, the average seek time across 
more than five times as much data is only 33 milliseconds 
(incl. head settling). 

This basic speed, coupled with disk cache buffering and 
a peak transfer rate of 1 million bytes per second, make the 
CYBERDRIVE a performance champ! 

The integrated mini-cartridge tapes used for backup of 
data allow dumping of (for example) 10 million bytes of data 
in about 10 minutes... much faster than other tape or floppy 
disk backup techniques. Hardware read-after-write error 
checking is incorporated in the tape device. 


© Copyright 19S2 by Cybernetic* Inc. All right* reserved. 

Prices and a pacifications subject to change without notice. 




. And don’t fail to ask about our superb lineup of serious 
business software (also offered in CYBERDRIVE format) 
including: 


RM/COBOL 2 compiler-the micro industry standard. 

MBSI’ RM/COBOL general business applications (derived 
from MCBA 4 minicomputer packages)...thousands 
in use... money back guarantee... source program 
license. 

CRT!’ from Cybernetics (COBOL Reprogramming Tool!)- 
Program generator for RM/COBOL to ease pro¬ 
gram development and maintenance ... an 
alternative to a Data Base System. 

CBASIC? & CBASIC86 5 compilers... for aficionados of a 
useful BASIC. 


The software is available on a variety of industry-standard 
Operating Systems including CP/M'-MP/M* (both -80 & -86), 
OASIS', PC DOS, and UNIX 7 . Inquire for specific details and 
prices. 

Trademarks of: 


4 WuCwnpuip Bustncu ApphepEcro m $ 


? RyarvMcFanuHJ Carp 3 Bus mess SoHwarfi uk 

□vtir Raawen w* 6 Plaw 0» Systems Inc 7 I 


e ©is ee is- isle's is. 

10 . 


8041 NEWMAN AVE., SUITE 208 
HUNTINGTON BEACH, CA 92647 
714/848-1922 
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IBM 

iwrsonal computer 

UCSD 
p-System ™ 

Version IV. 1 


NCI now offers 

Version IV. I which includes: 

• RAMdisk 

• Subsidiary Volume Support 

• 8087 Numeric Coprocessor Support 

• FASTER Long Integers (2x) 

• FASTER Floating Point (3x) 

• 25% greater floppy storage 

• Floppy Write Verification 

• Asynchronous Serial I/O 

• Extended memory codepool 

• 8086/87/88 Macro Assembler 

• 8087 Native Code Generator 

• program caller unit 

• generalized sort unit 

• 32 bit seek 

• FASTER Seek 

• FASTER Turtlegraphics 

• Adaptable Support 

• PC DOS Filer Utility 

• Background Spooler 


Also available 

• PFAS Pascal File Access System 

• Hard Disk Support 

• Advanced Systems Editor 

• Sprinter text formatter 

• QuicklSAM/PascallSAM/SuperDB 

• QuickForm/Pascal Form 


Available for 

* IBM pc 

• Victor 9000 

TM Regents University California 
TM IBM Corporation 

For more information call 


Network Consulting Inc. 
Discovery Park 
Suite 110-3700 Gilmore Way 
Burnaby. B.C. Canada V5G 4M1 

604-430-3466 


MC68010 

Motorola has recently developed an 
improved version of the MC68000: the 
MC68010. It is completely compatible 
with object codes of earlier versions of 
the 68000 and has added virtual mem¬ 
ory support and improved loop in- 
s true tion executio n. 

By using virtual memory techniques, 
the 68010 can appear to access up to 16 
megabytes of memory when con¬ 
siderably less physical memory is 
available to a user. The physical mem¬ 
ory can be accessed by the micropro¬ 
cessor while a much larger "virtual” 
memory is maintained as an image on a 
secondary storage device such as a 
floppy disk . When the microprocessor 
is instructed to access a location in the 
virtual memory that is not within the 
physical memory (referred to as a page 
fault! the access is suspended while the 
location and data are retrieved from 
the floppy disk and placed into 
physical memory > Then the suspended 
access is completed. The 68010 
provides hardware support for virtual 
memory with the ability to suspend an 
instruction when a page fault is 
detected and then to complete the 
instruction after physical memory has 
been updated. 


The MC68010 uses instruction con¬ 
tinuation rather than instruction 
restart to support virtual memory . 
When a page fault occurs , the micro¬ 
processor stores its internal state on the 
supervisor stack. When the page fault 
has been repaired, the previous 
internal state is reloaded into the 
microprocessor f and it continues with 
the suspended instruction. Instruction 
continuation has the additional ad¬ 
vantage of handling hardware support 
for virtual I/O devices. 

As mentioned in the body of this 
article, the 68000 uses a prefetch queue 
to improve the speed of instruction 
execution. The 68010 goes one step 
further by making the prefetch queue 
more intelligent. Detection of a three- 
word looping instracfi'on will put the 
microprocessor into a special mode. In 
this loop mode f the microprocessor 
will need only to make data transfers 
on the bus, because it latches up the 
queue and executes the instruction 
repeatedly out of the queue. Once the 
termination condition for the loop is 
reached, normal operation of the pre¬ 
fetch queue is resumed. This operation 
is invisible to the programmer and 
provides efficient execution of 
program loops. 


cessors should give the programmer 
far greater flexibility in coding and 
perform similar operations in less 
than half the time of an 8-bit micro¬ 
processor. 

Memory Accessing 

Users of the 8-bit microprocessors 
originally had difficulty imagining 
what kind of programs could fill up 
64K bytes of memory. Many systems 
had no more than 8K bytes of ROM 
(read-only memory) and RAM (ran¬ 
dom-access read/write memory). But 
as time went on and the general 
software base grew, systems with up 
to 64K bytes of memory became more 
prevalent. Either code had to become 
more efficient or ways of fitting more 
than 64K bytes of memory in a sys¬ 
tem had to be developed. Sixteen-bit 
microprocessors could make code 
more efficient. 

In planning MACSS, designers 
foresaw that the 16-bit, 64K-byte ad- 
dressing range of popular 8-bit micro¬ 


processors would be quickly out¬ 
grown by the newly proposed micro¬ 
processor. Each additional bit of 
address could double the addressing 
range of the processor. 

Look at the techniques of expand¬ 
ing beyond a 16-bit addressing range 
and analyze the design trade-offs (see 
figure 3). You could extend the 
addressing range of early computers 
and minicomputers simply by ap¬ 
pending some additional bits to the 
most significant of the 16 address 
bits. These additional bits were 
usually stored in an additional 
register, the page register. This 
method is called paging t because you 
work out of one page at a time. The 
page is set manually, and the lower 
16-bits of address are included in the 
instruction stream or registers. 

Paging has the advantage of being 
quite simple to implement in the 
processor. No real circuit change is 
needed over the straightforward 
16-bit addressing, because all the 
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Microsoft SoftCard systems 
introduce your Apple to thousands 

of new programs. 


More powerful Apples. When you plug a SoftCard™ system 
into the Apple® I Ml Plus, or lie, you 're adding the ability 
to run thousands of CP/M®-80-based programs. Word 
processing, data-base management analysis and forecast¬ 
ing programs—SoftCard gives your Apple access to 
thousands of software tools for use in your business 
or home. 

Premium capabilities. Apple II or II Plus owners 
who want even more can add the Premium 
System. In addition to CP/M-80, it provides 
80-column upper-and-lower case video 
and a 16K RAMCard. Apple lie owners 
can have all this on a single card— 
the Premium SoftCard lie. 

Two computers in one. Any 
of these systems turns your 
Apple into two computers. One 
that runs Apple software and 
another that runs CP/M-80. Which 1 
means you 1 !! double the utility of your 
computer. 

Complete solutions. The SoftCard, Premium 
System, and Premium SoftCard lie have everythir 
you need. Easy-to-install circuit boards. The CP/M-E 
operating system. Microsoft® BASIC. And the utilities you 
need to manage CP/M-80 files. 

Why Microsoft? Microsoft was the first microcomputer 



software manufacturer. The very first. Today, 

Microsoft software is running on well over 
a million computers, worldwide. 
With a reputation for dependability 
and consistent product 
enhancement. 

Ask your dealer. Ask about the 
superior application programs the 
SoftCard and Premium System make 
available to your Apple—high quality 
programs for almost every area of home, 
business and professional use. Then ask for a 
demonstration of the complete SoftCard, 
Premium System, or SoftCard lie. And introduce 
your system to some of those thousands of new 
programs. 

BETTER TOOLS FOR MICROCOMPUTERS 


MICROSOFT. 

MICROSOFT CORPORATION 
10700 NORTH UP WAY 
BELLEVUE, WASHINGTON 90004 


Microsoft is a registered trademark, and SoftCard and the Microsoft 
logo are trademarks of Microsoft Corporation. 






You can rent Hewlett Packard's 64000 Logic 
Development System . . . including logic state 
analysis plus timing analysis . , . off-the-shelf 
throughout North America! You can develop 
products based on virtually any 8-bit or 16- 
bit microprocessor in existence. Quickly. 
Inexpensively. Renta! periods as short as 30 
days. Or as long as you want. Call now. 

GSA Contract #GS-04S-23560. 


tSENST/\Ff 

Rental Electronics, Inc. 
(800)227-8409 

In California (213) 887-4000 . (415) 968-8845 ■ (714) 879-0561 


T The HP 64000 Is out of this world! Tell me more ImmedlatelyP 

I □ It sounds great. Tell me more! Call □ l f m particular^ interested in the 

me at_. following equipment:_ J 

[ □ Send me your new Rental Catalog, ■ 

I □ Td like a copy of your "like new" - I 

equipment for sale catalog, too. -. | 

I NAME_-__TITLE._-_ 

( ORGANIZATION_ I 

j ADDRESS_MAIL STOP___ | 

CITY/STATE/ZIP_ j 

TELEPHONE_ 

Please complete coupon and mall to: Genstar Rental Electronics, Inc., 6307 
| De Soto Avenue, Suite J, Woodland Hills, CA 91367 

| B483 ® Gertstar Rental Electronics, Inc. 19S2 j 



SEGMENTED 
ISEGMENT REGISTER J r 
tADDRESS REGISTER I 
ARC ADDED 

I 1 

T 7 


2 C:F FFF 
2C;0000 

1 AS: FFF F 
_A 5: 0 00 0 


Figure 3: Three methods of addressing 
memory . The Linear method arranges a 
contiguous memory area. The Paged 
method organizes memory into blocks or 
pages of a prescribed length. The 
Segmented method gives each user or 
program a specific area in memory , Both 
the Paged and the Segmented method 
give the programmer access to only a 
smut! portion of memory . 

expansion is done simply by append¬ 
ing bits to the core. It also has the 
advantage of having fairly dense 
code, because only 16 bits of address 
are carried around in the instructions. 
However, there are many dis¬ 
advantages to paging. The program¬ 
mer is limited to accessing only the 
particular page of memory that 
happens to be set in the page register. 
To be assured that the right page is 
being used requires a check to see 
what is currently in the page register, 
possibly saving that page number, 
and loading the register with the 
desired page number. This takes time 
and requires both additional thought 
by the programmer and additional 
Text continued on page 80 
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BASF QUALIMETRIC 

A TOTALLY NEW DIMENSION OF QUALITY. 






qualimetric 



(BASF 


i_ l 


FlexyDisk 





From BASF comes a totally new 
level of excellence in magnetic 
media-the Qualimetric stan¬ 
dard, a standard so advanced 
that BASF FlexyDisks® are confi¬ 
dently backed by an extraordi¬ 
nary new lifetime warranty.* 
The Qualimetric standard is 
maintained without compro- 
n.ise through every step of BASF 
design, production, inspection, 
and testing...reflecting an 
unwavering BASF commitment 
to media fidelity and durability. 

Our FlexyDisk jacket incorpo¬ 
rates a unique two-piece liner 
that not only traps damaging 
debris away from the media 
surface, but also ensures pre¬ 
cise media-to-head alignment. 
The result-certified 100% 
error-free performance, backed 
by BASF's exclusive lifetime 
warranty* 

For information security, 
tomorrow and beyond, look for 
the distinctive BASF package 
with the Qualimetric seal. Call 
800-343-4600 for the name of 
your nearest supplier. 
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Available at retail stores worldwide. 





Print with Microfazer; 
Remembers It Ail. 




You name it. 

So stop worrying about 
losing vital data because 
you run out ot buffer space. 
Whatever the job—no 
matter u'hat the size— 
Microfazer remembers it all. 

BUT MICROFAZER 
REMEMBERS MORE... 

Microfazer remembers to 
give you the hardware fea¬ 
tures you're looking tor in a 
print buffer. Features that 
include a Ready LED, 
manual Reset and Pause/ 

O ipy bum >ns. Aiid M ic av 
razor comes in a variety 
ot convenient 
sizes. To 


to serial versions start at 
$199 (8K with cable), and 
serial to serial \'ersions start 
at $229 (SK with power 
supply). 

Available in models from 
8K to 512K. 

So stop waiting on vour 
printer. Compute while 
you print with Microfazer. 
You’ll never have to w ait 


again. 


MICROFAZER. 

THE PRINT Bl’EFER. 
THAT REMEMBERS IT ALL. 
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stand atone or stack w ith 
other peripherals. To snap 
onto me hack ot the pop- 
ular Epson printer. There’s 
even a model that plugs 
inside an Epson! 


QUADRAM 

CORPORATION 

a Division oi intelligent Systems 


4357 Park Drive I Norcross, Ga. 30093 / (404) 923-6666 
TWX 810-766-4915 (QUADRAM NCRS) 


AND PRICED 
RIGHT, TOO 

And w ith Microfazer you 
don't have to wait because 
of price. Parallel to parallel 
versions start at $159 

(8K), serial to par¬ 
allel and par¬ 
allel 


























code in the software* This additional 
code typically takes up the room 
saved by carrying around only 16 bits 
of address. 

One way to get around the single- 
page limitation of paging is to 
provide many page registers* Other 
characteristics that determine which 
register will be active on a particular 
bus cycle include instruction fetch, 
data read/write, and stack access* 
While these additional registers give 
the programmer access to more than 
one page at a time, there is still only 
one page available for each type of 
access. 

Some extensions to paging came 
out to compensate for some of the 
losses experienced in paging* 
Segmentation, for example, follows 
the same general principles of 
pagination. The key difference in 
segmentation is that the page number 
becomes a segment number and the 
segment number is essentially added 
to the core 16-bit address* This allows 
some relocation of the core address 
but still forces the programmer to 
check that the desired segment is 


loaded, and limits the range of any 
segment to only 64K bytes of 
memory. 

To a programmer, the simplest 
address technique is a direct address¬ 
ing of any memory location. This 
would be without regard for whether 
the wanted data is near recently 
accessed data or whether it is miles 
away. The programmer wants a 
linear view of data, that is, the ability 
to specify a very simple, albeit long, 
address that will access any data. 

Now, beyond the processor's mem¬ 
ory-addressing method, memory 
management is sometimes used* With 
it more sophisticated systems dynam¬ 
ically relocate or control the various 
blocks of memory. This is done for 
protection purposes in larger systems* 
The advantage is that you can protect 
one user's work space from the de¬ 
vastating effects of another user's 
poor programs running amuck. To 
this end, a separate memory manage¬ 
ment unit (MMU), in conjunction 
with the operating system, performs 
some addition to or translation of an 
address. This technique may sound 


similar to paging and segmenting 
memory, but this is done to serve a 
completely different purpose, and in 
a different way* The application 
program writer never sees this 
memory management and writes 
code as though the entire memory 
were available* 

To expand the memory space on 
the MACSS, the best option, though 
not the easiest to implement on the 
chip, is a linear address space. This 
space is not broken up by paging, 
segmentation, or banking schemes. It 
is a very simple addressing technique, 
requiring the least effort by the 
programmer, while still allowing 
more advanced operations such as 
memory management. 

A linear address is simply a 
straightforward 32-bit, for example, 
address. The address space is not 
broken up into blocks; and it is 
contiguous. Accessing such an 
address merely requires the 
expression of the 32-bits in the 
instruction or using a single address 
register. For convenience, if the upper 
16 bits of the address are either all Os 
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or all Is, then a shorter, 16-bit form 
of the address can be sign-extended to 
automatically provide the correct 
address. This is the way the MC68000 
accesses memory and I/O. 

How big an address space should a 
16-bit microprocessor address? The 
natural address sizes greater than 
16 bits are 24 and 32 bits, which are 3 
and 4 bytes long, respectively. For a 
16-bit microprocessor, the odd num¬ 
ber of bytes becomes slightly un¬ 
wieldy, Looking a little further into 
the future, it seemed that even the 16 


megabytes of a 24-bit address might 
not meet the needs of large systems. 

While 32 bits of address, reaching 4 
gigabytes of memory, seems tremen¬ 
dous, once the need for more than 16 
bits is established, 32 bits is the next 
most convenient size. It takes exactly 
two 16-bit bus transfers to move an 
address into the processor, and once 
the second transfer is needed, as it 
would be even for an 18-bit address, 
it is just as well to use the whole 16 
bits brought in. Thus, engineers 
selected a virtual-memory address 


space of 32 bits for the MC68000, 

Now, from a practical packaging 
standpoint, 32 address signal lines are 
quite a few. The placement of inte¬ 
grated circuits (ICs) in dual inline 
packages (DIPs) with greater than 40 
leads was rare before 1980, With only 
a few systems in the early '80s requir¬ 
ing more than 16 megabytes of mem¬ 
ory, it seemed a reasonable trade-off 
to bring only the 24 least significant 
address bits to the outside world. 
That way fewer pins would be 
required, and MACSS could fit with¬ 
in a 64-pin DIP, Still, all 32 bits of 
address are maintained within the 
processor, and there are simple means 
of determining the upper 8 bits' 
values. 

Multiple Registers 

With the size of the memory 
address space determined, it was 
easier to settle on the register scheme 
of the new processor. The size and the 
number of registers had to be de¬ 
cided. 

Designers originally envisioned 
onboard registers for a processor 
because operating on memory data 
requires a time-consuming transfer 
across the external bus. It just 
happens that in programming most 
data is operated on a number of times 
in succession before a result is ob¬ 
tained, Often many combinations 
with many different data pieces are 
used. The merging of these two 
observations leads to onboard or on- 
chip registers for fast manipulation of 
frequently used data. 

It seems that from the day registers 
were brought into the processor, 
programmers have wanted more 
registers for their use. The goal, then, 
when designing processors, is to 
provide as many registers as possible 
for the programmer. In the MC6800, 
only two registers {A and B) were 
available for data manipulation, and 
one index register (X) to point to non¬ 
stack data. These few registers are 
being loaded and saved almost as 
often as the data within them is ma¬ 
nipulated. 

The loading and saving of registers 
is usually wasted time. The amount 
of time spent bringing data into on- 
chip registers for fast manipulation 
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depends upon the exact use of that 
data. However, the more registers 
available, the more likely it is that a 
register will not have to be saved just 
so that some other data can be 
operated on in that register. 

The design of the internal execution 
of instructions through a micropro¬ 
cessor will determine many things 
about the suitability of the chip for 
programming. Instructions may 
operate either on what are called 
dedicated registers or on a general 
register set. Each of these methods 
has advantages and disadvantages. 


In a microprocessor that uses dedi¬ 
cated registers, an instruction in¬ 
cludes the address of the data to be 
worked on in specific registers. These 
registers are inherent in the instruc¬ 
tion. The ADD instruction, for 
example, will add only from a mem¬ 
ory location to, say, register A—not 
to register B, and not from register A 
to memory. If the value to be added 
to is not already in register A, it must 
first be placed there. Before it can be 
placed there, a number in A may 
have to be saved. All of this can be 
quite troublesome. This is not very 


different from the situation in which 
there simply are not enough registers. 

Contrast this with the example of a 
processor that uses true general-pur¬ 
pose registers. In a general-register 
machine, the ADD instruction may 
add data from memory to any of the 
internal registers. The instruction 
must contain information on which 
register it will operate on. This is 
determined when the instruction is 
assembled. If there were four registers 
in the processor, the ADD operation 
could be performed in register A, B, 
C, or D, as selected by the 
programmer. 

Now if the value to be added to is 
in register C, the programmer simply 
designates C as the operand register. 
There is no need to shuffle registers 
and no need to save any register 
contents. The general-register 
machine, then, is easier to program 
and typically requires less time to 
execute an operation. 

As it always happens, this ease of 
programming does not come free. 
You will see later that allowing a 
selection of registers requires bits in 
the op code for encoding and, there¬ 
fore, more bits of the op code. Also, 
it is typically more difficult for the 
microprocessor designer to imple¬ 
ment the circuitry that incorporates 
various registers because it takes time 
to determine which register is to be 
used and to activate that register. 
Streamlining internal operations so 
that this time is not detectable 
requires quite a bit of planning. 

So while fewer registers or dedi¬ 
cated registers may be easier for the 
microprocessor designer to imple¬ 
ment, they make programming the 
new chip more cumbersome and less 
flexible. But the extra time, effort, 
and expense of implementing general- 
register principles pays off by easing 
the programming of these devices. 

Therefore, the MC68000 was de¬ 
signed with general-purpose registers. 
Any instruction may select any reg¬ 
ister for use as a source or destination 
operand or as a pointer in any allow¬ 
able addressing mode. This tremen¬ 
dous flexibility gives programmers 
the ultimate in data and pointer 
placement. 

A close observation of the use of 
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registers indicates they usually have 
one of two purposes: they may retain 
data for manipulation, or they may 
contain an address that points to a 
memory location* The use of a 
register for each of these purposes is 
quite different. 

When data is moved into or out of 
a register or is manipulated within the 
register, all types of conditional 
information from the operation are 
important. Thus, you typically 
would like all condition codes to be 
properly set after a data operation. 
This way these condition codes may 
be used to branch or with other data 
operations* 

On the other hand, an address 
might be placed in or taken from a 
register, or modified by incrementing 
or decrementing. Rarely is it impor¬ 
tant whether a carry comes out of the 
ALU or whether the result is negative 
(i.e., has a 1 in the most significant 
bit). In fact, a programmer would 
prefer manipulation of an address to 
have no effect on the condition codes. 


Often in the middle of a complex data 
operation, you must bring in a new 
address or increment an address. To 
have this operation modify the 
condition codes most of the time will 
foul up the data operation in 
progress, and so is undesirable* 

Therefore, two generic register 
types emerge: a data register (DO 
through D7) and an address register 
(AO through A7). The MC68000 has 
both types. In a data register, any 
operation will affect the condition 
codes of the microprocessor as is 
appropriate for the operation and the 
data used. However, in an address- 
register operation, condition codes 
will not be changed, but the codes 
from previous data operations will be 
retained. This way you can have 
address and index pointer changes 
made, without affecting the accuracy 
of the results, in the middle of a 
complex data operation that requires 
many instructions and transfers from 
memory. 

What size and how many of each 


type of register should be included in 
the microprocessor? The more reg¬ 
isters there are, the better it is for the 
programmer. Unfortunately, the 
more register and control circuits in 
the chip, the more expensive it is, A 
good balance must be attained. 

Two registers are too few, four are 
nice, but it is difficult to imagine even 
a complex routine requiring more 
than eight different memory pointers. 
The encoding of eight registers re¬ 
quires an even three bits. Because it 
seemed that eight was a good upper 
bound, the MC68000 has eight ad¬ 
dress registers and also eight data 
registers. 

With 16 registers available, divided 
half and half for data and address, 
almost any sizable routine will never 
require the temporary storing of a 
value in a register just so that the 
register can be used for something 
else* And, within the routine, manip¬ 
ulations of memory pointers in 
address registers will not interfere 
with an ongoing data calculation. 
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because of the distinction of how the 
condition codes work for the different 
register types. It is easy to see how the 
MC68000 is easier to program. 
Earlier I explained that MACSS 
would handle all of its addresses as 
32-bit quantities. Anyone who has 
ever programmed 8-bit micropro¬ 
cessors, which have 8-bit accumula¬ 
tors and 16-bit index registers, has 
seen the difficulty with the two 
different sizes. Once programmers 
figure out how to put the 16-bit value 
in both 8-bit accumulators, things get 
tougher when they try to get arith¬ 
metic carries from the lower half to 


the upper half of the value, 

A little of this experience led the 
MC68000 designers to decide that 
using data that is the same size as the 
address register could make some 
software design significantly easier. 
In order to handle a linear 32-bit 
virtual-address space, the MC68000 
needed to have 32-bit address regis¬ 
ters. How would 32-bit data registers 
fit into a 16-bit microprocessor? 

You would expect a 16-bit micro¬ 
processor to process 8- and 16-bit 
data, but does it make sense for it to 
also process 32-bit data? Obviously, 
the addresses will have to be handled 
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in that size. Designers recognized that 
in 8-bit microprocessors the ability to 
handle 16-bit data came in quite 
handy for more advanced applica¬ 
tions. The 8-bit processors soon had 
to be upgraded to handle 16-bit 
operands, and users of 16-bit mini¬ 
computers needed 32-bit operations. 

Once a few 32-bit operations be¬ 
come necessary in a microprocessor, 
you need a whole array of opera¬ 
tions. If a multiplication operation 
generates a 32-bit result, in order to 
do anything with that result, other 
32-bit operations are needed. For 
consistency, again. Motorola decided 
that the data registers would be 32 
bits wide and operations on all 32 bits 
could take place with a single 
instruction. 

Three Arithmetic Units 

The exact manner of processing 
data and addresses through the 
MC68000 came about later, with 
careful analysis of the internal 
architecture and the need for address 
and data in the sequence of instruc¬ 
tions. The chip ended up with three 
separate arithmetic units, which 
could work in parallel. I'll describe 
their purpose to give some insight 
into how the machine works. 

The MC68000 has a 16-bit-wide 
ALU that essentially performs all data 
calculations and provides single-pass 
evaluation of the 16-bit data, for 
which the MC68000 is primarily de¬ 
signed. There are also two other inter¬ 
nal arithmetic units. Both are 16 bits 
wide and are generally used in con¬ 
junction with each other to perform 
the various address calculations asso¬ 
ciated with operand effective ad¬ 
dresses. This makes sense because all 
addresses are 32 bits wide. An effec¬ 
tive address (EA) is the calculated 
result based on a selected addressing 
mode of the processor. In the 
MC6800, for instance, if an "index- 
register-plus-offset" address mode 
were used, the EA would be the result 
of adding the contents of X with the 
given offset. Because EA evaluation 
takes time and can be a significant por¬ 
tion of the instruction, it is important 
to perform this quickly. 

At one time, then, one 32-bit 
address and one 16-bit data calcula- 
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tion can take place within the 
MC68000. This speeds instruction 
execution time considerably by pro¬ 
cessing addresses and data in parallel. 
The MC68000 also operates on 32-bit 
data. This is usually done by taking 
two passes of 16-bit data, one for the 
lower word and one for the upper 
word. This is reflected in the 
execution time of many 16- and 32-bit 
instructions. 

Prefetch Queue 

Another way designers made the 
MACSS faster was to include what is 
called a prefetch queue. This prefetch 
queue is more intelligent than other 
microprocessor queues; its control 
varies according to the instruction 
stream contents. 

The prefetch queue is a very 
effective means of increasing micro¬ 
processor performance; it attempts to 
have as much instruction information 
as possible available before a 
particular instruction begins execu¬ 
tion. The microprocessor uses an 
otherwise idle data bus to prefetch 
from the instruction stream. This 
keeps the bus active more of the time, 
increasing performance because 
processing of instructions is often 
limited by the time it takes to get all 
the relevant information into the 
processor. 

The part of memory from which in¬ 
structions are fetched, the program 
space, contains op codes and address¬ 
ing information. The prefetch queue 
can contain enough information to 
execute one instruction, decode the 
next instruction, and fetch the 
following instruction from memory- 
all at the same time. 

Exactly what is in the queue is very 
dependent upon the exact instruction 
sequences. The queue is intelligent 
enough to stay fairly full without 
being too wasteful. 

For instance, when a conditional 
branching instruction is detected, the 
prefetch is ready to either branch or 
not by the time a decision is made. 
The queue tries to fetch both the op 
code following the branch instruction 
and the op code at the calculated 
branch location. Then, when the 
condition codes are compared and a 
decision is made whether to branch, 


the processor can begin immediate 
decoding of either instruction. The 
other unnecessary op code is ignored. 

You can use the prefetch queue in 
many other special ways as well. One 
example is in speeding up the re¬ 
petitious Move Multiple Registers 
instruction, where it is used to 
accelerate successive data transfers. 
The prefetch queue allows many fre¬ 
quently used instructions to execute 
in exactly the time it takes to fetch the 
op code (actually, the time to prefetch 
the next op code). 

Microcoding 

One other significant implementa- 
tion feature from the MACSS project 
emerged from the choice between a 
random logic design versus a 
microcoded design . Both techniques 
have advantages and disadvantages. 
Earlier microprocessors were largely 
of random logic design. Advanced 
techniques of very large scale inte¬ 
gration (VLSI) and the increasing 
complexity of the chips have made 


microcoding more attractive. 

Random logic design of a micro¬ 
processor or other logic device is the 
building of the device from discrete 
components—gates, buffers, and 
transistors. This limits the 
components to those that are 
essential. There are no unused gates, 
duplicated circuits, or clever uses of 
otherwise unused components. The 
design is usually packed as tightly as 
possible and is quite fast. 

The difficulty is that, as the design 
becomes more and more complex, as 
VLSI has, the planning and layout of 
the components and signal traces 
become exponentially more difficult 
and often impossibly so. This means 
that it takes exorbitant amounts of 
time to design the circuits. 

Another problem with the use of 
random logic in very complex circuits 
occurs in modeling and testing. 
Before such circuits are finally placed 
in silicon, they must be modeled and 
simulated on computers because of 
the great difficulty in running down 
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bugs once the chip is in silicon 
compared to debugging a wire-wrap 
board. The entire circuit must be 
modeled all at once to ensure that one 
combination of signals affects only 
the expected section of the device. 

Similarly, once the circuit is in 
silicon, the pass /fail testing of the 
components in a random logic chip is 
quite difficult. You typically have 
only a few lines to send sequences of 
patterns through for testing. Because 
a particular section of the circuit may 
be exercised only by a very few given 
inputs, a normal test may not detect a 
stuck gate or other error caused by 
some strange combination of inputs. 

On the other hand, in much the 
same way that microprocessors made 
designing systems with medium-scale 
integration/large-scale integration 
(MSI/LSI) easier, microprogramming 
has come to ease the complications in 
the design of microprocessors. Micro¬ 
programming is to a microprocessor 
what a microprocessor is to a logic 
design of a system, A microprocessor 
has central components that can be 


considered black boxes with inputs 
and outputs. For each given opera¬ 
tion (instruction, interrupt condition, 
etc.), the microprocessor can route 
certain information to these black 
boxes as inputs, and the outputs can 
be routed to other components. The 
control of this routing is performed 
by a microcontroller or micro- 
sequencer. 

Similar to a microprocessor, the 
microsequencer directs the flow of 
data through the various components 
(ALU, registers, condition flags, 
shifters, buses, etc,) according to 
microprogrammed instructions. Each 
instruction has its own microroutine, 
or sequence of micro words, which 
routes the associated data to the 
proper component in the proper 
order. Conditions and branches may 
redirect the microroutines. 

Microcoding a complex circuit 
simplifies design mostly because it 
makes the circuit modular. It takes a 
controller, a block of microprogram, 
and the components through which 
data is to flow. Each of these elements 
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may be modeled, built, and tested 
with individual inputs and outputs. 
Microcoding is a big step toward 
simplifying the design process 
because it breaks up the design into 
manageable blocks, thereby easing 
the testing of the finished product. 

Another advantage of microcoding 
is that it allows tremendous flexibility 
in the exact operation of the circuit. 
Its microwords allow more combina¬ 
tions of the inputs through the 
components than most random logic 
would allow. Microcodings pro¬ 
grammability makes it especially 
attractive to silicon designers because 
random logic in silicon is not easily 
changed. 

Last-Minute Changes Possible 

You can change the micro ROM of 
the microcoded device right up to the 
minute before the masks for the 
device are processed. To change a 
small facet of an operation may 
mean altering a few bits in the 
micro ROM, but this changes only 
whether or not there is a gate on the 
bit's transistor—a simple alteration. 
Similarly, after the silicon is cast, 
should a change be necessary, it will 
likely be just a microcode change, 
which would be much easier than 
random logic modification in silicon. 

The disadvantage of a microcoded 
circuit lies primarily in its generality. 
Because it is made up of modules and 
is programmed, the microcoded cir¬ 
cuit is more wasteful of transistors 
and therefore makes a larger circuit. 
This may add up to 20 percent more 
board space or chip area than a tight 
random logic design. But microcod¬ 
ing has advantages that make up 
for this disadvantage, making it the 
design choice for modern VLSI cir¬ 
cuits. 

There are two types of micropro¬ 
gramming, horizontal and vertical 
(see figure 4). Horizontal microcod¬ 
ing is the more direct form. It is 
unencoded, so that, for instance, 1 bit 
in each microword would enable each 
register. For 16 registers, then, 16 bits 
of microcode must be dedicated. 
Horizontal microwords tend to be 
quite long, and because the size of the 
microcode directly affects chip size, 
they can quickly increase chip cost. 
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TPs new Compact Computer. 

It takes over your work, not your desk. 


The ordinary personal computer 
occupies too much of the ordinary desk. 

Now Texas Instruments brings you a 
cordless compact computer that solves the 
same son of problems as the Apple™ or 
IBM™ personal computer. It has enough 
memory and power for complex problems 
in business and science, yet the whole thing 
is smaller than a magazine page. 

Sophisticated software is available right 
now for finance, statistics, production 
planning, graphics—and spreadsheet and 
word processing are just around the comer. 

For most personal computer casks, its 
6K RAM and 34K ROM are ample. The 
system is easily, economically expanded. 

The TI Compact Computer 40 has 
peripherals that make it even more useful: 

•Based on published manufacturer* suggested retail price. 

Apple is a registered trademark of Apple Computer, Inc. IBM is a 
registered trademark of International Business. Machines Corp. 


a 4-color printer/plotter; an RS-232 interface 
for talking with other computers or running 
a larger printer; and Tl Wafertape™ drive 
for program or data storage. TT Solid State 
Software™ cartridges offer you a choice of 
convenient, foolproof programs. 



Its built-in language is TI Enhanced 
BASIC, which allows you to write programs 
in everyday words. The integrated liquid 
crystal display shows 31 characters, which 
can be scrolled to show up to 80 per line, 
it operates on four AA alkaline batteries that 
give up to 200 hours of service. 

The TI Compact Computer 40 offers 
solutions anywhere you go. Yet it retails for 
less than 1/3* the price of Apple™ or IBM™ 
personal computers. The TI Compact 
Computer—compact in price and size, but 
not in power. See it soon at your Texas 
Instruments retailer. 


Creating useful products 
and services for you. 


* 


, Texas 
Instruments 
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Figure 4: Comparison of horizontal and vertical microcode patterns . 


A denser but slower form of 
microcoding is vertical microcoding . 
Here, control functions are encoded, 
so that only 4 bits of microcode are 
required to select one of 16 registers. 
While it needs a much shorter micro- 
word, vertical microprogramming is 
potentially slower than horizontal 
microprogramming. Vertical micro¬ 
programming will take at least one 
level of logic gates to decode the 
encoded signals. This level of gates 
may just throw the total gate 
propagation delay over the threshold 
of the clock pickets, forcing an 
additional clock cycle into the in¬ 
struction. 

In the MACSS project, the 
MC68000 was selected to be micro- 
coded. In retrospect this was a very 
wise decision. The first silicon 
prototype worked well enough so 
that the major circuits in the device 
could be tested, and subsequent 
“fixes" were often just microcode 
corrections. The instruction set was 
not firm until just before the masks 
went to wafer fabrication, allowing 
some late decisions to be made to 
improve the performance of the chip, 

A combination of horizontal and 
vertical microcoding was used on the 
MC68000 to gain the optimum 
advantages of both. Essentially, a 
microcode and a nanocode were 
developed. The microcode is a series 
of pointers into assorted microsub¬ 
routines in the nanocode. The nano¬ 
code performs the actual routing and 
selecting of registers and functions, 
and directs results. This combination 
is quite efficient because a great deal 
of code can share many common 
routines and yet retain the 


individuality required of different 
instructions. 

Decoding of an instruction's op 
code generates starting addresses in 
the microcode for the type of 
operation and the addressing mode. 
Completion of an instruction enables 
interrupts to be accepted or allows 
access to the prefetch queue for the 
next op code. The prefetch queue 
actually keeps bus use at 85 to 95 
percent, i.e,, the bus is idle only 5 to 
15 percent of the time I 

Conclusion 

Let s look back now at the 
MC68000 and see what parts of it 
might qualify it as a 16-bit device. 
The internal data ALU is 16 bits. It 
processes 32-bit addresses, though 
only 24 bits are brought off chip. The 
op code that tells the processor what 
operation to perform is 16 bits wide. 
The data bus is 16 bits wide. The 
microprocessor will operate on 
either 8, 16, or 32 bits of data auto¬ 
matically, There are 16 general- 
purpose 32-bit-wide registers in the 
chip. 

The MC68000 is generally con¬ 
sidered a 16-bit microprocessor, 
though it uses 32-bit addresses and 
contains 32-bit registers. It also can 
operate on 32 bits of data as easily as 
8 and 16, Many users of the MC68000 
consider it a 32-bit just as much as a 
16-bit processor. Whatever you 
consider it there is no doubt that the 
MC68000 is indeed a powerful micro¬ 
processor. In coming articles, I will 
discuss in more detail exactly what 
operations are available in the 
MC68000 and will illustrate examples 
of MC68000 code.P 
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Cde*" Training Programs 
are available for: 

Application Programs 

The VisiCalc* Program — 

IBM® Personal Computer Version 
Apple® tie Version 
Apple® II Plus Version 
The WordStar" Program 
The Super Calc" Program 
The Easy Writer II" Program 

Hardware Programs 

The IBM® Personal Computer 
The Apple® He Personal Computer 


rhe best, most comprehensive pro¬ 
grams written and every personal 
computer made, still take a con¬ 
siderable amount of time to learn 
now to use, 
rhat is...until now! 

Ddex Training Programs are compu¬ 
ter-assisted training programs that 
nake learning straight-forward and 
afficient in an hour, you can master 
ihe material on the Cdex disks and 
Degin using the intended product. 


lt T s tough to learn about computers 
from a book. That’s why all CdexTrain- 
ing Programs are on disk and are: 
Highly Interactive. *. 

Creating a dialogue with you and 
serving as your personal tutor. 
Completely Self-paced,.. 

You set your own learning time. 
Graphically Oriented... 

Remember, a picture is worth a 
thousand words. 


Use Them Now and Later,,. 

Clear and concise training and 
reference programs for the first¬ 
time or experienced user. 

Cdex Training Programs run on the 
same Apple" II Plus, Apple* tie or 
IBM* Personal Computer as your 
other programs. See how effective 
a Cdex Training Program can be; 
ask your dealer for a demonstration. 


Cdex™ Training Programs 
We make it easy. 
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Cdex Corporation 

5050 El Camino Real 
Los Altos. CA 94022 
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How to get the best 
out of (and into) 
your computer. 


the complexity and costs of typical modems, 
and producing instead modems elegantly simple 
in execution with absolutely state-of-the-art 
reliability and features. 

There’s nothing quite like working with the 
latest and the best. Come see. 

The Cats are at leading computer stores. 



You’ve invested in your computer to get 
data accurately, intelligibly. The modem is no 
place to compromise and slip in a weak link. 

With Novation Cat ® modems you don’t. 
Our Cat line is a full one. At one end—our 
small, handy J-Cat. It purrs along at 300 bps, 
excellent for home use. At the other end, 
with all the features and conveniences you 
want for business—our full blown smart, 
automatic communication systems that can 
roar along at 1200 bps. 

All have one thing in common—unique, 
highly advanced LSI chips. Our engineers 
have designed these little marvels, eliminating 


There’s another good reason to buy right now. 

Tucked inside every Cat package, you’ll 
now see a special “get acquainted” subscrip¬ 
tion to The Sourced You might as well get 
started right. 


J-CAT™ MODEM 

It’s smaller. Vkh the size of an ordinary modem. 
Easy to stick-on, tuck-in, put anywhere you want. 
Auto-answer. Also, no fussing to get into the right 

mode, answer or originate— 
J-Cat does it automatically. 
$149* 
















103 AND 103/212 
SMART-CAT™ 

MODEMS 

They do more, do it 
easier and do it in less space. And with LSI technology 
they run better and cooler—and will for years. 
Built-in dialer, redialing on busy signal, auto answer, 
plus extensive software command set. 

103 Smart-Cat (300 BAUD, full duplex) $249 ‘ 
103/212 Smart-Cat (300 or 1200 BAUD 
full duplex) $595* 


212 

AUTO-CAT™ 

MODEM 

You get all the 
of a full duplex Bell 212A compatible modem and 
more. It’s an advanced modem with custom micro¬ 
processors and LSI circuits that have let us cut parts 
count and costs drastically—while improving 
performance in every way. Auto-answer and auto 
selection of 1200 bps or lower speed. Both 
synchronous and asynchronous. $695 * 




APPLE-CAT™ II 
WITH 212 OPTION 

Complete communication 
system for Apple owners. 

Modular design lets you grow into—not out of— 
the system. Comes with excellent software—our 
own Corn-Ware™ is a simple-to-use, menu driven 
terminal program. Full range of speeds up to 
1200 bps. Ail auto functions—phone directory 
with auto configuration and auto dial, redial, 
answer, disconnect. Binary or text modes. 

VisiCalc™ and CP/M™ compatibility—and the list 
is growing. Installation can still be just one slot in 
your Apple II, even with optional 212 card. 

$389* and up. 
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The CRT 9007 Video Processor 

and Controller 

Explore the heart of a smart terminal. 


Brian Cay ton and Mort Herman 
Standard Microsystems Corp. 
35 Marcus Blvd. 

Ha up page, NY 11788 


The CRT 9007 VP AC (video pro¬ 
cessor and controller) is a powerful 
new "'next-generation" CRT (cathode- 
ray tube) controller that features 
advanced memory-addressing tech¬ 
niques and flexible video-timing pa¬ 
rameters. 

To better understand the virtues of 
the VP AC, we should first review the 
function of the basic CRT controller. 
Characters are "painted" by the scan 
of a modulated electron beam across 
the screen phosphors. All CRT dis¬ 
plays demand continual readdressing 
of a video memory to refresh the 
screen before the characters fade. 
This screen addressing must be syn¬ 
chronized to the raster scan (via the 
horizontal and vertical sync pulses) to 
ensure that the characters are in the 
same screen position every frame or 
refresh period. In the most elemen¬ 
tary sense, a CRT controller is 
nothing more than a memory-ad dress 
generator to refresh and synchronize 
the video screen. 

If a CRT controller is to gain accep¬ 
tance, users must be able to program 
its screen parameters and format (he,, 
the number of characters per row, the 

About the Authors 

Brian Cay ton is the marketing manager 
(standard products) for Standard Microsys¬ 
tems Corporation . Mort Herman is the product 
marketing manager (display products) for 
SMC . 


number of rows, the character cell 
size, sync pulse widths, and so on). 
Moreover, the controller should offer 
other characteristics desirable in a 
display system. These include cursor 
generation, retrace blank generation, 
and interlace capability. 

The first-generation LSI (large- 
scale integration) controllers all fit 
this description. Some of them differ 
architecturally in the techniques of 
addressing data and so on, but they 
all provide much the same function. 
The first-generation CRT controllers 
revolutionized the terminal market¬ 
place by reducing the chip count of 
earlier CRT terminals built with SSI 
(small-scale integration) and MSI 
{medium-scale integration) tech¬ 
niques by some 50 to 60 chips. As a 
result, they substantially reduced 
both cost and board space and made 
relatively inexpensive multifeature 
terminals possible. The CRT con¬ 
trollers also removed much of the 
black magic associated with CRT dis¬ 
play design, bringing the design of 
CRT displays within the reach of 
most engineers. 

Although the first-generation CRT 
controller chips were very successful 
in reducing hardware costs by re¬ 
ducing component counts, they did 
nothing to improve the actual ter¬ 
minal performance. Over the last few 
years, however, the terminal market¬ 


place has changed. Computer 
manufacturers, wanting to enhance 
their powerful new mini- and micro¬ 
computers with powerful new dis¬ 
plays, were forced to surround the 
first-generation CRT controllers with 
the discrete circuitry needed to pro¬ 
vide smooth scrolling and more trans¬ 
parent memory-contention schemes. 
In addition, they overburdened CRT 
processors with the software required 
to provide editing features. 

A New Generation 

When Standard Microsystems Cor¬ 
poration began on a next-generation 
CRT controller to replace the first 
generation CRT 5037 (introduced in 
1977), the company decided that a 
true next-generation CRT controller 
should not only simplify hardware 
design decisions but carry out soft¬ 
ware tasks previously relegated to the 
system's processor. The designers 
also felt that the CRT controller 
should not dictate the hardware ar¬ 
chitecture of the CRT terminal. The 
controller should be versatile enough 
to give the terminal designer max¬ 
imum freedom in specifying com¬ 
ponents. 

The result was the CRT 9007 
VP AC and a family of ancillary cir¬ 
cuits. Four LSI circuits resulted from 
this project: the CRT 9007 VP AC, the 
CRT 9006 SRB (single-row buffer), 
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win a free trip to 


araraei* 


from September 23 through October 2 

visit the wonderful bavarian city 

with its traditional, but also progressive places. Get the taste of both charming provincial 
and eccentric cosmopolitan life! What Is Munich, the capital of southern Germany most 
associated with: Of course not fust October Feat, Hofbrsuhaus and Beer,., but also see the 
Olympic Stadium, the National Theatre, the Nymphenburger Castle, the Statue of King Lad- 
wig II. Look at paintings of Kandinskl and Klee. AGFA, BMW, SIEMENS and, and, and... 


The winner of the special QUIZ will get not only a free roundtrlp ticket from the International 
airport nearest his home, but also ten paid days in one of Munich's finest hotels, In the most 
attractive part of town like the "Munchner Freihelt," surrounded by a lot of nightlife (Jazz 
clubs, bars, cabaret, dancing). Plua 50 US$ per day to spend as you please during Qc- 
tobsrfest. YOU MAY BE THE WINNER!!! Twenty 2nd prizes: magnificent photo collection 
“Octoberfest,” free diskette. 


CONTEST RULES: 

Prize winners will be selected at random from successful quiz applicants under the supervi¬ 
sion of certified public accountants. This offar Is valid except In states where prohibited by 
law. 


“THE OCTOBER FEST” A SUPERIOR EDUCATIONAL PROGRAM and a lot of fun 
DISKETTES for APPLE II ASK DOS 3,35%" US* 37.50* 

and compatible equipment 

IBM PC 64K SS1G0K 5%” US$ 43.50* 

and compatible equipment 

Ibofh with lot of hlghres colorgraphlcs, sound, animation 

CP/M VERSION SD 256K 8” US$ 32.50* 

reduced graphics, no sound 


to participate In the QUIZ (getting a quizform as self-mailer) order your pre¬ 
ferred diskette format now by sending your check or money order to: 


artel® art & electronics, p.o. box 8280, Santa fe, nm 87504 usa 


VISA or MASTERCARD pse call (505) 988-5296 
•foreign orders pse add USS 7.50 for shipping 
Entry for QUIZ must be in before August 1,1983 

Munich is waiting for YOU + + + 
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Auxiliary ICs 

CRT 9006 single-row buffer: contains RAM, an address counter, and data latches. Two 
versions are available: CRT 9006-135 (up to 135-column display) and CRT 9006-83 (up to 
83-column display). Both versions can be cascaded for longer data rows, 

CRT 9212 double-row buffer: essentially two single row buffers In one package. One buf¬ 
fer fills with character data while the other provides screen refresh. It has separate 
clocks for reading and writing the buffers to allow for different input and output data 
rates, 

CRT 902IB video attributes controller: controls video attributes (biink, blank, reverse 
video, underline, and intensity along with double height/double width and programmable 
cursor) and graphic attributes (wide and thin modes). Contains 28.5-MHz video shift 
register. 

Table Is The three auxiliary ICs developed by Standard Microsystems lnc r to 

support the CRT 9007 VP A C, 


ROW START 
ADDRESS 


B0 CHARACTERS 


ROW END 
ADDRESS 


1000 

1080 


2840 




ABC - - *...R 

10 79 

MNP.. . .* - H 

1159 


> 

FGH ‘ *'•****•> * •' p >••*»* * •■ - T 

2919 


J 


) 24 DATA ROWS 


Figure 1: A typical (SO by 24) display employs sequential memory addressing for its 
1920 bytes of video memory. 


the CRT 9212 DRB (double-row buf¬ 
fer), and the CRT 9021B VAC (video 
attributes controller). See table 1. 

VPAC Design 

The CRT 9007 contains 30 reg¬ 
isters, 12 of which contain the vital 
screen parameters , the data that 
determines the screen format. The re¬ 
maining registers provide for cursor 
control, light-pen operation, and the 
software features that are unique to 
the VPAC. 

Traditionally, video memory is ad¬ 
dressed sequentially. In sequential ad¬ 
dressing, the characters on the 
display screen are located in suc¬ 


cessive memory locations. As each 
character is read out for display 
refresh, an internal video-address 
counter is incremented by one, to 
point to the next character to be ac¬ 
cessed. For example, an 80-character 
by 24 data-row display will require 
1920 sequentially located bytes that 
represent all character locations on 
the screen (see figure 1). 

Intelligent terminals must provide 
on-screen data manipulation through 
editing functions. Typically, such 
designs also include display features 
such as double-height and double¬ 
width characters, bidirectional 
variable-speed smooth scrolling, and 


multiple-width screens (S3 and 135 
columns). 

With sequential memory address¬ 
ing, inserting and deleting single 
characters within a row are relatively 
trivial examples of data manipula¬ 
tion. However, when whole lines are 
inserted or deleted, large blocks of 
data must be moved rapidly to avoid 
screen flashing, "garbage" displays, 
or undesirable blanking of the entire 
screen. A single-line insertion in an 
SO-column display requires that every 
succeeding memory byte be moved 
forward by 80 address locations. On 
a 24-row display, this can involve 
moving up to 2K bytes of data. The 
microprocessor manipulating this 
data must also be able to service the 
various interrupts coming from data- 
communication ports, the keyboard, 
and possibly even a magnetic-storage 
medium. 

Nonsequential Memory 
Addressing 

To take some of the burden off the 
microprocessor, the VPAC provides 
not only sequential memory address¬ 
ing but two modes of row-table 
oriented nonsequential memory ad¬ 
dressing to assume the duties of mov¬ 
ing data from the host processor. 

The row table, a list of starting ad¬ 
dresses for the rows, resides in mem¬ 
ory for addressing by the VPAC. 
Row-table addressing links each data 
row by pointers, eliminating the need 
to locate the rows in sequential mem¬ 
ory addresses. Instead of manipulat¬ 
ing entire data rows, only the 
pointers need be moved. Two for¬ 
mats for the row-table organization 
are provided— contiguous and linked 
list. In the contiguous format, a start 
address register in the VPAC points 
to the first entry of the row table (see 
figure 2). In the linked -list format, the 
start address register points to the be¬ 
ginning of the linked list. The first 2 
bytes of each data row point to the 
starting address of the following data 
row, as shown in figure 3. 

To insert a data row using a row 
table, the VPAC modifies the row 
table by entering the starting address 
of the new data into the table. To 
delete a data row, the VPAC deletes 
the existing entry in the row table. 
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AN INNOVATIVE CONCEPT IN MODULAR EXPANSION 


Only the new TIME SPECTRUM brings you a galaxy of 
expansion options for your IBM-PC®...with VERSAPAK. 



VERSAPAK SYNCHRONOUS EXPANSION 
MODULE - Adds two standalone serial 



CLIFFHANGER E - 
Proprietary 
connector mounting 
hardware simplifies 
of I/O lines. 


TIME 

SPECTRUM 
FOUNDATION 
MODULE - 
Contains a Real Time 
Clock, 64KB RAM 


VERSAPAK SERIAL 
EXPANSION MODULE - 

Adds a second standalone 
serial asynchronous port with 

COMPAK 


synchronous ports with 5YNCFAK 


VERSAPAK MEMORY 

MODULE - Memory 
expansion from 256KB to 
512KB in 64KB increments, 
with optional second 
serial asynchronous port 
with RAMPAK 


Watch for new VERSAPAK modules to be introduced soon. 


(expandable to 256KB), 
serial asynchronous port, 
and optional parallel printer port 


For more information on the revolutionary new TIME 
SPECTRUM and VERSAPAK expansion modules, see 
your nearest IBM-PC authorized dealer or contact: 



15801 Roekfield, Ste. A, Irvine, CA 92714 
714-859-8871 


(BM'PC is a trademark of International Business Machines Gorp. 
* Copyright Personnel Systems Technology, Inc. 19B2 
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TABLE i 
IN \ 
MEMORY 


DATA 

ROW 


2nd 
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ROW 
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DATA 

ROW 


START ADDRESS 
REGISTER 


lit CHARACTER 


2nd CHARACTER 


LAST CHARACTER 


lit CHARACTER 


2nd CHARACTER 


LAST CHARACTER 


Ut CHARACTER 


2nd CHARACTER 


LAST CHARACTER 


Figure 2: Contiguous rou?-table format, 
Each data row (screen line) is stored con¬ 
tiguously within memory * The start ad¬ 
dress register points to the first row table. 


Additional Features 

Another addressing feature of the 
VP AC is the provision of sequential 
break and auxiliary address registers* 

When a break is encountered in the 
sequential addressing mode, the 
VP AC begins addressing the memory 
locations indicated by a starting ad¬ 
dress stored in one of two auxiliary 
address registers* This enables you to 
scroll a portion of the screen while 
keeping the rest fixed. The position of 
the sequential breaks is defined in se¬ 
quential break registers 1 and 2 and 
programmed with the data-row num¬ 
ber that starts the particular break* 

You can combine a row-driven 
screen for the top portion of the 
display with a sequential screen for 
the bottom portion of the screen (i,e., 
split screen) by specifying a row- 
driven format in the table start 



Figure 3: Linked-list row-table format. The start address register points to the address 
for the second data row. The first 2 bytes of that data row point to the address of the 
next data row, and so on. 


register and then using sequential 
break register 1* If sequential break 
register 1 is programmed within the 
displayable screen parameters, the 
row address for that data row will be 
overridden and the remainder of the 
screen will be addressed sequentially, 
starting at the address specified in 
auxiliary address register 1* 

Combining a row-driven screen 
with a sequential screen could be 
useful in some communications ap¬ 
plications. A high-priority message to 
the terminal could be stored sequen¬ 
tially. As more of the message came 
in, sequential break register 1 would 
be decremented to allow the message 
to overlay the row-driven screen one 
data row at a time* By programming 
sequential break register 1 outside the 
display range, the original row- 
driven screen is restored* 

Display Formatting 

To allow the terminal designer 
maximum freedom, nine registers are 
used to store the horizontal and ver¬ 
tical timing parameters that are out¬ 
put to the monitor* 

Horizontal timing is determined by 
four registers (R0-R3)* Both RO and 
Rl are 8-bit registers that contain, 
respectively, the number of character 
time periods per horizontal period 
(i.e., 1 scan line) and the number of 
displayable characters per horizontal 
period (i.e*, the active display time)* 
R2 is a 6-bit register that can be pro¬ 


grammed for the time between the 
beginning of horizontal sync and the 
end of horizontal blanking. R3 is a 
7-bit register that defines the horizon¬ 
tal sync width. When you program 
these registers, sync widths can be 
generated narrow enough for so- 
called sync monitors or wide enough 
for drive monitors. The sync pulse 
can be extended well into the active 
video portion of the horizontal time 
or kept within the blank time. 

Vertical timing capabilities are as 
broad as the horizontal, with five reg¬ 
isters used to store the vertical timing 
parameters: R4 defines the vertical 
sync pulse width, R5 the delay be¬ 
tween the leading edge of vertical sync 
and the end of the vertical blank, R7 
the number of data rows per frame, 
R8 the number of scan lines per data 
row, and R9 (an 11-bit register) the 
number of scan lines per frame. An 
11-bit register enables the designer to 
program the VP AC for as many as 
2048 scan lines per frame so that it 
can be used tn systems ranging from 
low-cost terminals to high-resolution 
word-processing and graphics ap¬ 
plications. 

Some Hardware Configurations 

An intelligent terminal must allow 
both the CRT controller and the host 
processor contention-free access to 
the video memory. Unless the CRT 
controller has continuous memory 
access, the display will flicker. The 
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A COMPUTER MONITOR 
SHOULDNT BE 
A SITE FOR SORE EYES. 


ome people buy a computer monitor 
the same way they buy a TV—for 
the esthetics of it. It looks good. But 
after looking at its screen for a good half hour, their 
eyes begin to wonder—and bum. 

Other people would give the monitor no mind 
even if they went blind—they're buying a computer. 

At USI, we have nothing 
against computers, we have a lot for 
them. But we know that the thing 
you interface with most is the 
monitor, not the computer. And we 
design and build monitors as 
if your computing depends on it. 

WE'VE 

THOROUGHLY 
RESEARCHED 
WHAT HAPPENS 
TO EYES THAT 
STARE AT 
MONITORS. The 
result: we adopted the 
same screen colors 
many European coun¬ 
tries recommend for health and safety. 

We found that the color of the display is not 
just a matter of preference, it’s a matter of visual 
acuity and comfort. We saw amber (we were the 
first to see it) as the wave of the future. And the 
response from the marketplace has made others 
amber with envy. For people who prefer a green 
screen, we have it, too, but with higher resolution 
than any other green monitor. 

USI makes a full range of 9" and 12" amber 
and green monitors for personal and small business 
computing. All offer 1000 lines at-center resolu¬ 
tion, the sharpest you'll see anywhere. All have 
non-glare screens. And all have an inverse video 
switch. If your eyes should begin to get fatigued, 
switch for a while (graphics look great this way). 


We also make a 14" color monitor that’s 
noticeably sharper than any TV screen. Move 
your game over to our field and enjoy it more. And 
we’re about to introduce our RGB (red-green-blue) 
monitor for business graphics. It will bring you 
color clarity like you've never experienced: 720 
lines horizontal resolution and .31mm dot pitch. 

USI IS DEDICATED TO MONITORS 
THAT ARE DEDICATED TO COMPUTERS. 

Use them with Apple, Atari, Commodore, 
IBM, Osborne and most others. We make 
monitors to ease your workday or please 
your playnight. Or both. 

Here’s a letter we got recently. 

"Dear USI. I just 
did the ultimate test. 

I looked at you 24 
hours straight. After 
that, I could still see!" 

Do you want to 
look into our monitors 
more deeply? We've 
put out a colorful 
brochure which goes 
into them in detail, and tells about our other 
computer accessories. We'll be happy to send it to 
you; just mail us the coupon. 
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MEMORY ADDRESS MEMORY DATA 18 BITS! 
(TYPICAL! 



Figure 4: The Attribute Assemble mode 
lets the programmer create a pseudo 
16-bit word that describes both the 
character and its attributes (see text). 

processor cannot, however, be denied 
access to memory. 

The simplest and most common 
terminal configurations may be re¬ 
ferred to as repetitive memory ad¬ 
dressing. In the repetitive addressing 
configurations, the microprocessor 
and the VP AC share memory. The 
VPAC will repeat the sequence of 
video addresses for every scan line of 
every data row. To allow the pro¬ 
cessor access to the memory, you can 
use one of several schemes. In one ap¬ 
proach, retrace intervention , the pro¬ 
cessor is given memory access during 
the blanked portion of the display 
and the VPAC has priority during ac¬ 
tive video. 

The re trace-intervention approach, 
although simple, does reduce micro¬ 
processor throughput by denying the 
host processor access to memory dur¬ 
ing active video. An alternate—and 
more expensive “Variety of repetitive 
memory addressing uses double¬ 
speed memory. In double-speed 
memory addresing, both the pro¬ 
cessor and the VPAC are allowed 
video-memory access during alter¬ 
nating time slots within one character 
time, 

Single-Row Buffer Operation 

By using the VPAC's DMA 
mechanism and SMC's CRT 9006 
single-row buffer, efficient sharing of 
the video memory results in systems 
that have high throughput. In this 
system, data is loaded into the single¬ 
row buffer during the first scan line of 


every data row. The CRT 9006 also 
allows this data to be simultaneously 
sent to the character generator and 
the CRT 9021B, During all subse¬ 
quent scan lines, the display is driven 
by the row buffer, which frees up the 
video memory. In a display with 12 
scan lines per data row, the processor 
will have uncontested access for 11 
scan lines, or 92 percent of real time. 

In a single-row buffer arrangement, 
the processor must be idle for one en¬ 
tire scan line, which could be for 50 to 
60 microseconds. This delay means 
that the processor's ability to respond 
swiftly to real-time events is compro¬ 
mised, A second DMA device within 
the system, if needed, might create 
restrictive timing conflicts. The pro¬ 
cessor itself might not be able to toler¬ 
ate a DMA cycle of 50 to 60 microsec¬ 
onds, 

Double-Row Buffer Operation 

The use of the VPAC with the CRT 
9212 double-row buffer lets the user 
overcome such restrictions by evenly 
distributing the DMA requests for 
each data row throughout all scan 
lines within the data row. With a 
double-row buffer, while one buffer 
is fully loaded and supplying data to 
the character generator for the data 
row currently being painted, the 
other buffer is being loaded with the 
data for the next data row. In the 
double-row buffer mode, the user can 
program the number of DMA cycles 
for each burst and the delay between 
each DMA burst. In this way, the 
processor and other DMA devices 
can perform their tasks more quickly. 

Attribute Assemble 

In addition to the 7 or 8 bits used to 
provide character or graphic data, 8 
bits may be used to provide attributes 
such as color, reverse-video, blink, 
blank, underline, and intensity. This 
will typically result in 16 bits per 
character. There are. however, many 
reasons to keep the video memory 8 
bits wide while still providing all the 
advantages of wide-memory ter¬ 
minals. First, an 8-bit processor might 
be all that you need to meet the CRT 
system's design goal. Second, the 
most inexpensive memory devices, 
dynamic RAMs (random-access 


read /write memories), are all 1 bit 
wide. An 8-bit-wide video memory 
requires 8 devices; a device must be 
added for each bit increase in 
memory-data width. 

The Attribute Assemble mode lets 
the user maintain an 8-bit-wide video 
memory but ''assemble' 1 a 16-bit-wide 
word for the CRT display. By arrang¬ 
ing an 8-bit-wide memory as shown 
in figure 4, the user can sacrifice time 
to gain memory-bit width. In other 
words, for 80 characters per data 
row, instead of accessing 80 locations 
of 16 bits each, the VPAC accesses 
160 locations of 8 bits each. The 
VPAC "assembles" the first 8 bits in 
an internal attribute latch during the 
first access and outputs these 8 bits 
while accessing the second 8 bits. At 
this time the VPAC causes a 16-bit 
word to be loaded into two double- 
row buffers every other video-mem¬ 
ory fetch. 

Double-Height Double-Width 
Display 

The VPAC will enable double- 
height/double-width characters to be 
displayed on a row-by-row basis as a 
function of the two most significant 
bits of the particular row-table entry. 
When a particular scan line is to be 
painted in double height or double 
width, the VPAC activates the CURS 
output during the retrace interval 
(CBLANK). (See figure 5j This 
allows logic external to the VPAC to 
divide the character and dot clocks to 
produce the desired visual effect. 
Proper phasing of the divided 
character clock with respect to 
CBLANK is necessary so as not to cut 
the first visible character on the data 
row in half. The CRT 9021B video at¬ 
tributes controller will automatically 
perform the division and phasing of 
the character and dot clock as re¬ 
quired to display the double-height or 
double-width data rows with no addi¬ 
tional hardware. 

Smooth Scrolling 

When a page is filled in a typical 
CRT system, the entire display jumps 
up one row, making room for more 
data to be entered on the bottom row. 
When jump scrolling takes place on a 
frequent basis, the display is hard to 
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Every Executive Needs an 
Organizer Like T.I.M. 


Your valuable business 
information needs to be 
organized. T.I.M, can do it easily 
and quickly on your IBM'PC, As 
the executive's data base 
management system, T,LM. 
makes it easy for you to 
assemble all your information so 
it can be ordered, changed or 
retrieved and then printed to 
suit a variety of circumstances. 
From phone lists through 


complex sales reports, TXM. 
helps you put it all together 
using plain English commands — 
no programmerese to confuse 
you. Plus T.I.M. interfaces with 
all of the most popular word 
processing systems as well as 
powerful tools like Visicaic® ... 
T.I.M. is the executive's solution 
that's simple to use, easy to learn 
and pays off in bottom line 
efficiency for you and your 


organization. For more 
information see your local IBM' 
PC dealer or contact Innovative 
Software for the name of the 
T.I.M. dealer nearest you. 



developers of 
practical 
businessware for 
the executive. 


T.I.M. Ill is sold at Computerland® , Sears Business Centers, The Xerox Stores, Computer Mam, Entre ' 
Computer Centers^ CompuShops 0 and other independent dealers. Circle 201 on inquiry card. 

9300 W. 110th St., Suite 380 ■ Overland Park, KS 66210 USA • 913/3834089 ■ Telex: 209542 
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“I built this 16-bit computer and 
saved money. Learned a lot, too.” 


Save now by building the Heathkit H-100 
yourself. Save later because your computer 
investment won’t become obsolete for 
many years to come. 

Save by building it yourself. You can save hundreds of 
dollars over assembled prices when you choose the new 
H-100 IB-Bit/8-Bit Computer Kit money you can use 
to buy the peripherals and software of your choice. 


The H-100 is easy to build the step-by-step Heathkit 
manual shows you how. And every step of the way you 
have our pledge We won't let you fail" Help is as close 
as your phone, or the nearest Heathkit Electronic Center ’ 

And what better way to learn state-of-the-art computing 
techniques than to build the world s only 16-bit,8 - bit 
computer kit? To run today s higher-speed, higher-per¬ 
formance 16-bit software, you need an H-100. It makes a 
big difference by processing more data faster, 



Dual microprocessors for power and compatibility. The 
H-100 handles both high-performance 16-bit software 
and most current Heath.Zenith 8-bit software, 

Want room to grow? The H-100’s standard 128K byte 
Random Access Memory complement can be expanded 
to 768 K bytes compared to a 64K standard for many 
desktop computers. 

And the industry-standard S-100 card slots support 
memory expansion and additional peripheral devices, 
increasing future upgradabifity of the H-100, 

High-capacity disk storage, too. The H -100 s 5,25' floppy 
disk drive can store 320K bytes on a single disk. The 
computer also supports an optional second 5.25 " and 
external 8 r floppy disk drives. And .an optional internal 
Winchester disk drive will be available soon. 

For more information, circle the reader service number 
below. Better yet, visit your Heathkit Electronic Center for 
a demonstration! 


128 K bytes standard 
Optional 


The H-100 gives me the most 
for my computer dollar! 


HeathkiM 


Heath 


Company 


Mpntilkd l Un tuirm Cpfttdr h *rn unit* Ot Vpi Itr, htlniiVfJV i le< tUHtlC* CprporatkW 

Hflnlh Company Arid Verne* Two! Oqy * lerttflnlfl* CGlfWAiion nu* sMbmdlnries ol JTonlth Radio Corporation 
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LISP 

For The 

IBM 

Personal Computor 


THE PREMIER LANGUAGE 
OF ARTIFICIAL INTELLIGENCE 
AVAILABLE 
FOR YOUR IBM PC 


► DATA TYPES 

Unlimited Precision Integers 
Floating Point Numbers 
Character Strings 
Multidimensional Arrays 
Files 

Machine Language Functions 

► MEMORY MANAGEMENT 

Dynamic Allocation 
Compacting Garbage Collector 
Full Memory Space Supported 

► FUNCTION TYPES 

Call-By-Name/Call-By-V aJue 
Fixed/Variable Number Of 
Argu ments 
Macros 

Machine Language/!nterpreted 
Over 150 Primitive Functions 

► 10 SUPPORT 

Multiple Display Windows 
Cursor Control 
AH Function Keys Supported 
Read And Splice Macros 
Disk Files 

► POWERFUL ERROR 
RECOVERY 

►8087 SUPPORT 

► LISP LIBRARY 

Editor And Formatter 
Package Support 
Debugging Functions 
.OBI File Loader 

► RUNS UNDER PC-DOS 


IQLISP 



from 

Integral Quality 

P. O. Box 31970 
SEATTLE, WA 98103-0070 
(206) 527-2918 


5 l A diskette and manual 125.00 
manual only 25.00 

(Wash. State residents add sates tax) 
VISA and Mastercard Accepted 


read. If the increments occur one scan 
line, rather than one data row, per 
frame time, the scroll is smoother and 
easier to read. The CRT 9007 VP AC 
provides smooth scrolling at variable 
rates. Furthermore, bidirectional 
smooth scrolling may take place over 
any selected portion of the display 
rather than the whole display. 

Smooth scrolling adds some inter¬ 
esting requirements to system design. 
You can no longer assume that a par¬ 
ticular scan line (usually the first or 
last one within a data row) has an 
absence of dots as defined by the 
character generator. Smooth scrolling 
can define any scan line as the first 
one in a data row. In any given 
frame, fractions of full data rows will 
be displayed when the display is in 
the process of scrolling. Thus the data 
row that is defined to start a smooth 
scroll interval and the data row one 
less than the data row defined to end 
a smooth scroll interval can show 
fractional data rows. The first and 
last data row for a pa rtial-page 
smooth-scrolling operation is defined 
in the data row start and data row 
end registers respectively. Because a 
constant number of scan lines is 
painted on each frame, as one data 
row loses scan lines, another must ap¬ 
pear to take up the extra scan lines. 
Because of this, it is necessary to 
maintain an extra data row within the 
row table. Once the display is 
scrolled, a portion of the extra data 
row must enter the display at the ap¬ 
propriate place. If 24 data rows are 
defined, then for an unscrolled dis¬ 
play 24 data-row boundary (DRB) 
signals are generated, all equally 
spaced in time as defined by the 
number of scan lines per data row. In 
this case, the data-row boundary 
signals will coincide with scan line 
count 0. Once the display is 
scrolled, a n ext ra DRB will appear, 
and some DRBs will not be equally 
spaced, 

A smooth scrolling operation in¬ 
volves a data-row insertion at the 
point defined by the data-row end 
register when it goes from an un¬ 
scrolled frame (no offset) to a scrolled 
frame. In each successive frame, the 
offset is updated. If the software up¬ 
dates the offset by 1 scan line each 


frame, the display will scroll 
smoothly at the rate of 1 scan line per 
frame. Under software control, it is 
possible to update the offset register 
by any number of scan lines to pro¬ 
duce a variable-speed smooth scroll. 
When the offset register is again 
loaded with 0, it means that the 
smooth scroll of a single data row has 
concluded. 

A smooth scroll-down operation is 
accomplished by reversing the pro¬ 
cess. The offset register is decre¬ 
mented and a data row is inserted at 
the data-row start position when go¬ 
ing from an unsrolled to a scrolled 
display section. A data row can be 
deleted in a similar fashion. 

Conclusion 

The use of LSI circuitry in the CRT 
9007 video processor and controller 
has two major consequences for 
manufacturers of video terminals. 
First, because so many functions are 
integral to the chip, the component 
count can be substantially reduced— 
to less than 20 chips in some applica¬ 
tions. As the chip count decreases, 
the costs of design and manufacturing 
decrease. Second, some of the fea¬ 
tures of the VPAC, such as Standard 
Microsystems' scheme of nonsequen¬ 
tial memory addressing, were not 
previously available on a cost-effec¬ 
tive basis. The primary benefit of 
nonsequential memory addressing is 
data-row insertion/deletion without 
moving large blocks of data. There¬ 
fore the terminal procesor is not over¬ 
worked and the video display is free 
from flickering and blanking. The 
other major feature is bidirectional 
smooth scrolling. 

For the end user, these improve¬ 
ments mean the next generation of 
smart terminals will contain even 
more features at a reduced cost—a 
trend to be encouraged.■ 


For Further Information 

For those who want more information on 
the VPAC and its support chips. Standard 
Microsystems Corporation has published a 
data sheet, two technical notes, and two ap¬ 
plication notes covering the VPAC s pro¬ 
gramming and use , For copies, contact 
5JV1C at 35 Marcus Bhd ,, Hauppage, NY 
11783. 
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Extend your reach 
...make the/ 
knowledge connection 




Use your personal computer to reach 
Knowledge Index, and you've tapped into a 
wealth of information on business, personal 
money management, education, consumer prod¬ 
ucts, medicine, current affairs, computers. 

And much more. 

It's a special service for personal computer 
users from Dialog, the world's leading online in- 
formation retrieval service. Now, the same infor¬ 
mation used by thousands of corporations, li¬ 
braries and professionals is available to you 
nights and weekends at special low rates. 

Knowledge Index offers you millions of sum¬ 
maries of articles, books, reviews, reports, and 
news items. Plus unique databases like Micro¬ 


computer Index and International Software Data- 
base. You can even order complete documents 
and software packages right from your terminal. 

A one-time initiation fee of only $35 gets you 
your password, a complete, self-instructional user 
manual, and two free hours of Knowledge Index — 
a value of over $50! One low cost-^40^ a min¬ 
ute—covers it all, and a typical inquiry takes 
only a few minutes. There is no monthly mini¬ 
mum—you pay only for what you actually use. 

So, use Knowledge Index to extend your reach. 
Call or write for complete information. 

KNOWLEDGE-INie* 

A Service of Lockheed Dialog. 


3460 Hillview Avenue, Palo Alto, CA 94304 * 800/528-6050 x 415 (in Arizona 800/352-0458 x 415) 
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If you just bought another computer, 
boy are you gonna be sorry 

Epson. 







The new Epson QX-10 is unlike any per¬ 
sonal computer you've ever seen. It's a com¬ 
puter for people who don't have the time to 
learn computers; a computer you can be 
using within minutes. 

And fortunately, you don't have to take 
our word for it, Here's how Byte, one of the 
computer industry's most prestigious maga¬ 
zines, describes the QX-10. 

The first anybody-can-use-it computer. 

"The Epson QX-10 (is) a computer for less 
than $3000 that may well be the first of a new 
breed of anybody-can-use-it 'appliance' 
computers ... In addition to being a highly 
integrated word processing/computer sys¬ 
tem that offers as much usable processing 
power as almost any existing microcompu¬ 
ter, the QX-10 ... system is designed to be 
used by people with minimal technical 
knowledge. We've certainly heard that 
claim before, but Epson has delivered on 
this promise in a way and to an extent that 
no microcomputer manufacturer has done." 

That's nice to hear from a magazine like 
Byte, of course, but it doesn't surprise us. 
It's just what we intended the QX-10 to be 
all along. 

More computer. Less money. 

But useability isn't the only thing the QX-10 
has going for it. As Byte says, "the QX-10 
gives you a great deal for your money. 

"Help is available at any time through the 
HASCI (Human Application Standard 
Computer Interface) keyboard Help key... 
Text can be entered at any time just as you 
would in a conventional word processor. 
The Calc key turns the system into a basic 


4-function calculator. Graphics can be cre¬ 
ated via the Draw key. The Sched (schedule) 
key gives you access to a computer-kept 
appointment book, a built-in clock/timer/ 
alarm, and an event scheduler." 

Advanced hardware for advanced 
software. 

As for hardware. Popular Computing, 
another industry leader, says: "The QX-10 
includes ... a number of advanced hardware 
features ... The basic components of the 
system are a detachable keyboard, a high 
resolution monochrome display, and a sys¬ 
tem unit containing two 5V4 inch disk 
drives. The drives use double-sided, 
double-density disks (340K bytes per disk) 
and are amazingly compact ... The QX-10 
uses an 8-bit Z80A microprocessor. The sys¬ 
tem contains 256K bytes of RAM. Some of 
the RAM is ... battery powered ... which 
lets the computer retain information when 
the power is off." 

You won't have to wait much longer. 

The new Epson QX-10 may very well be the 
computer you've been waiting for. And for¬ 
tunately, you won't have to wait much 
longer — it will be appearing soon in com¬ 
puter stores all across the country. In the 
meantime, write Epson at 3415 Kashiwa 
Street, Torrance, CA 90505, or call (213) 
539-9140. We'll be happy to send you copies 
of our reviews. 

After all, as Popular Computing puts it, the 
QX-10 will "do for computing what the 
Model T did for transportation." 

And we couldn't have said it better 
ourselves. 



EPSON 

EPSON AMERICA, INC. 

COMPUTER PRODUCTS DIVISION 

3415 Kashiwa Street 
Torrance, California 90505 
(213) 539-9140 


Circle 165 on inquiry card. 







New Japanese Microcomputers 

A Report from the Japan Data Show 
and Electronics Show 


Phil Lemmons 
West Coast Editor 


The Japanese will make mistakes in 
the process, but sooner or later they 
will make some excellent personal 
computers. That is the lesson of the 
Japan Data Show '82, held October 
19 through 22 at the Tokyo Interna- 
tional Trade Center Exhibition Site 
on Harumi Island, The Japan Elec¬ 
tronics Show, held at the same site 
during the following week, confirmed 
this impression and also revealed 
more about the intentions of the 
Japanese consumer-electronics com¬ 
panies. In short, most of the major 
Japanese electronics manufacturers 
are now or soon will be offering every 
type of microcomputer from hand¬ 
held units to extremely powerful 
desktop systems. Most of the Japa¬ 
nese companies have chosen the Intel 
8088 and 8086 microprocessor chips 
for their top-of-the-line personal 
computers. In addition, the con¬ 
sumer-electronics companies are 
beginning to produce home com¬ 
puters of a type not yet seen in the 
United States; sleek, consumer- 
oriented machines that will enter the 
home as part of an advanced video¬ 
entertainment system. 

In this article I r ll describe the most 


impressive machines I saw in Tokyo, 
Ill also touch on some interesting 
new developments such as an infrared 
modem, both infrared and fiber-optic 
local networks, and the continuing 
spread in Japan of high-resolution 
video graphics and dot-matrix and 
inkjet printers. 


The Japanese offer 
broad product lines 
aimed at all segments 
of the world market. 


Japanese 16-bit Microcomputers 

At least twenty 16-bit microcom¬ 
puters were on view at the Japanese 
electronics shows. I will report on the 
machines of greatest interest to per¬ 
sonal computer owners and shoppers, 
(The order of the following presenta¬ 
tion is random.) 

National My brain 3000: This is the 
personal computer that you would 
expect from Matsushita, whose brand 
names in the United States include 
Panasonic, National, and Quasar, As 
photo 1 shows, the Mybrain 3000 


comes in four separate units: de¬ 
tached keyboard with eight program¬ 
mable function keys, a numeric pad, 
cursor keys, editing keys, and palm 
rest; a system unit; a video monitor 
for high-resolution color graphics; 
and disk drives. 

The Mybrain 3000 has an 8088 cen¬ 
tral processor, a minimum of 96K 
bytes of user RAM (random-access, 
read/write memory), and 32K bytes 
of additional video RAM, plus a 
16K-byte ROM (read-only memory). 
Video RAM can be increased to 128K 
bytes. Video graphics have a resolu¬ 
tion of up to 640 by 400 dots. The 
available floppy-disk drives include 
3-inch, 5 V*-inch (160K-byte), and 
8-inch (1.2-megabyte) drives, all in 
separate vertical units. An RS-232C 
serial input /output (I/O) port is stan¬ 
dard, and an IEEE-488 port, a light- 
pen, joysticks, and a graphics tablet 
are available. 

National is offering both MS-DOS 
(from Microsoft) and CP/M-86 (from 
Digital Research) as operating sys¬ 
tems, along with many of the lan¬ 
guages available with these operating 
systems in the United States. Applica¬ 
tions software can be expected to ap- 
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A NEW CONCEPT IN STATIC CONTROL 

YOU’LL NEVER TOUCH A 

“NAKED"COMPUTER AGAIN! 



A “naked" computer is any computer that 
sits on a bare table or desk top, without a 
TouchMat static dissipative table mat 
directly under it 

“NAKED” COMPUTERS ARE 
VULNERABLE to some of the most 
frustrating statioreiated problems a computer 
user can encounter — erratic or erroneous data 
transmission, loss of programs or data, damage 
to discs or accessory cards, component failure, 
or "unexplained" down time. 

During the dry winter heating season, you are 
probably more aware of static electricity 
because you can feel it However, your 
computer is vulnerable to a much smaller ZAP 
than you can possibly feel, and that level of 
static may occur at any time of the year Even 
air conditioning can aggravate the problem by 
drying the air. 

IT ONLY TAKES ONE ZAP to make your 
perfectly logical computer act irrational and 
temperamental. Experienced computer users 
know that static electricity cannot be completely 
eliminated from the environment or the 
microcomputer, since people are prime 
generators of static. The best solution is to 
channel static charges harmlessly away before 
they have a chance to spark to sensitive 
components and accessories. 


THE TOUCHMAT SITS ON THE TABLE, 

directly under the computer, within easy reach 
of your hands and fingers. To discharge static 
from your body simply touch the mat before 
turning on the computer, and then periodically 
during operation. 

Discharging takes less than a second, does not 
produce a spark, and is absolutely assured by 
the simple fact that your skin contacts the mat 
directly. (The sweat layer of the human skin Is a 
primary conductor of electricity) Anytime your 
hands or wrists rest on the mat, static discharge 
is automatic, 

A DRAMATIC IMPROVEMENT OVER 
CONDUCTIVE FLOOR MATS, the 

TouchMat does not require users to wear 
leather-soled shoes for effective static 
discharge, A floor mat may be rendered virtually 
ineffective by today's popular synthetic and 
rubber-soted shoes, which insulate the user. 

TbuchMat 

INSTEAD. 

THE BEST THING NEXT TO YOUR 
COMPUTER, the cushioning material of the 
TouchMat also serves to dampen noise and 
vibration, and prevents your computer from 
sliding around on the desktop. Available in a 
computer-compatible beige, 24" x 26", it 
accommodates all popular micros. 


IF YOU’RE UNCOMFORTABLE NOW, 
ABOUT YOUR “NAKED” COMPUTER — 

you should be. Static problems cost you time 
and money. Prudent computer users in offices, 
homes and schools everywhere are protecting 
their computer investment with a TouchMat, 

Get your hands on a TouchMat now! For the 
name of your nearest TouchMat dealer, call 
toll-free: 


1 - 800 - 328-0223 


If not yet available in your area, you may order 
direct for a limited time only. Allow 2-4 weeks for 
delivery, Visa and MasterCard accepted. 
Shipping and handling charges extra. 

Suggested retail price-$89. 
Dealer inquiries welcome. 
















Photo 1; National My brain 3000. 


Photo 4: NEC PC-9800 . 



Photo 2: Mitsubishi Multil6. 



Photo 3; Toshiba Pasopia 16. 


pear by the time the Mybrain 3000 
reaches the United States, probably in 
mid-19 S3- 

With two SVJt-inch disk drives, a 
video monitor, an 80-column dot¬ 
matrix printer, an operating system, 
and BASIC, the system lists for 
783,500 yen (about $3000 at the ex¬ 
change rate of 265 yen per dollar, 
which I will use throughout). With 
one 5 H-inch floppy-disk drive and 
no printer, the cost in Japan is about 
$2000. Of course, shipping the ma¬ 
chines to the United States and mar¬ 
keting them here should add to the 
cost, 

Mitsubishi Multilb: Since the 
MultiX6 has already been introduced 
in the United States, I'll be brief. The 
Multiib looks like an "all-in-one" 
microcomputer (all the components 
in one box), but the combined 
monitor/disk-drive unit is detachable 
from the system unit/keyboard com¬ 
bination (see photo 2). The Multil6 
has an 8088 processor and an op¬ 
tional 8087 coprocessor, standard 
memory of 128K bytes expandable to 
576K, 640- by 400-dot video resolu¬ 
tion, one or two 300K-byte 5 Vi-inch 
floppy-disk drives, an RS-232C port 
with optional GP-IB, a general- 
purpose parallel bus, and the 
CP/M-86 operating system. Several 
different disk drives and several dif¬ 
ferent printers are also available. 
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Photo 5: NEC N5200. It is marketed as the Advanced Personal 
Computer in the U.5. 



Photo 6: Hitachi BASIC Master 16000, 


Microsoft BASIC, Multiplan, and 
Supercalc-86 are among the available 
software, as well as a Japanese word 
processor with the intriguing name 
Multiword-J. Could this be related to 
Microsoft's rumored Multi word 7 
Toshiba Pasopia 16: The Toshiba 
persona] computer, sold in the United 
States as the T1G0, is called the 
Pasopia in Japan, and the Pasopia 16 
is its big brother. (In the United 
States, the Pasopia 16 will be called 
the T300.) A variety of video moni¬ 
tors is available with resolution rang¬ 
ing from 320 by 200 to 640 by 500 
dots. The monitor rests on its own 
pedestal or on the top of the compact 
system unit, which contains two thin- 
line 5 V* -inch disk drives holding a 
total of 640K bytes. Photo 3 shows 
the Pasopia 16 with an optional 
80column dot-matrix printer resting 
on the system unit. Eight-inch floppy 
disks are also optional. The slender 
detached keyboard has a cursor dia¬ 
mond, numeric pad, editing keys, 
and programmable-function keys. 
The processor is an 8088; an 8087 
math coprocessor is optional. Stan¬ 
dard memory is 4K bytes of ROM 
and 192K bytes of RAM expandable 
to 512K. Users can also add video 
RAM of 128K or 256K bytes. Stan¬ 
dard equipment includes one RS- 
232C port and one parallel printer 
port. 


MS-DOS is the only operating sys¬ 
tem available for the Pasopia 16, 
Toshiba offers T-BASIC 16 and other 
Microsoft languages. 

In addition to the Pasopia 16, 
Toshiba showed the Tosbac UX-300, 
based on the Toshiba 88000 pro¬ 
cessor, which has segment registers 
and seems to be very much like an 
8086, The UX-300 runs Unix and has 
a vertically oriented video monitor 
resting on a pedestal, 512K bytes of 
RAM, two R5-232C ports, and an 
8-inch disk drive holding 1 megabyte 
and resting horizontally in the sepa¬ 
rate system unit. With a 10-megabyte 
hard disk, the UX-300 costs about 
$9300. 

NEC PC-9800 and Advanced Per¬ 
sonal Computer: One of the surprises 
at the Japan Data Show was the NEC 
(Nippon Electric Company) PC-9800 
(see photo 4}, a personal computer 
based on the Intel 8086—the true 
16-bit version. The PC-9800 surprised 
people because NEC introduced its 
8086-based Advanced Personal Com¬ 
puter (APC) in the United States in 
mid-1982, In Japan, the APC machine 
sells under the name N5200 (see 
photo 5), How many American com¬ 
panies make two 16-bit microcom¬ 
puters based on the same processor? 

In Japan, the APC (N5200), with 
128K bytes of RAM, two 8-inch 
floppy disks holding 1 megabyte 


| 


L 

Photo 7: Hitachi PT-1 Personal Terminal. 



Photo 8: Sanyo MBC-55 . 
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ERG/68000 

MINI-SYSTEMS 

P Full IEEE 696/SI00 
compatibility 

HARDWARE OPTIONS 

□ 8MHz, 10MHz or 12MHz 68000 
CPU 

□ Memory Management 

□ Multiple Port Intelligent I/O 

□ 64K or 128K STATIC RAM 
(70 nsec) 

□ 256K Dynamic RAM, with full 
parity (150 nsec) 

□ 8” D/D, D/S floppy disk drives 

□ 5MB-40MB hard disk drives 

□ Full DMA host adaptor 

□ 20MB tape streamer 

□ 10 to 20 slot backplane 

□ 30 amp power supply 

SOFTWARE OPTIONS 

□ 68KFORTH 1 systems language 
with MACRO assembler and 
META compiler 

□ Fast Floating Point package 

□ Motorola’s MACSBUG 

□ IDRIS 2 operating system with 
C, PASCAL, FORTRAN 77, 
68K-BASIC 1 compilers 

□ CP/M—68K 3 O/S with C, 
Assembler, 68K'-BASIC, 

+ 68K-FORTH 

Trademark 'ERG, Inc. 

-Whitesmiths ’Digital Research 

30 day delivery 
with valid Purchase Order 
OEM prices available 

For CPU, Integrated Card Sets 
or Systems. 


Jak 


>— 


Empirical Research Group, Inc 

P-O, Box 1176 


Milton, WA 98354 
206-631-4855 


each, a high-resolution monochrome 
monitor (640 by 475), a serial port, 
and a printer port, has a list price 
equivalent to about $2800. The same 
system lists in the United States for 
$3900. 

With its separate keyboard (cursor 
keys, programmable keys, numeric 
pad, and editing keys), system unit, 
monitor, and disk drives, the 
PC-9800 looks more like a home ma¬ 
chine than the APC does. The stan¬ 
dard memory is 128 K bytes expand¬ 
able to 640K. However, the PC-9800 
also has a 96K-byte ROM containing 
NBASIC-86, and you can get another 
96K bytes of video RAM. NEC offers 
monitors for the PC-9800 with resolu¬ 
tion as high as 640 by 400 dots and 
also an assortment of disk drives. 
Both MS-DOS and CP/M-86 are 
available. With two 8-inch drives 
storing a megabyte each, the key¬ 
board, and the system unit containing 
128K bytes of RAM, the PC-9800 
costs the equivalent of about $2600 in 
Japan. When the PC-9800 reaches the 
United States (and the NEC spokes¬ 
men would not say whether or when 
that will happen), the list price will 
probably be about the same as that of 
the APC. 

When I pressed the hosts in the 
NEC booth about the differences be¬ 
tween the APC and the PC-9800, they 
would say only that the PC-9800 
lacks the software power-down that 
the APC has. There's also the BASIC 
in ROM, of course, and the PC-9800 
system unit is clearly too small to 
hold the boards that go in the APCs 
large card cage. (I was not allowed to 
look inside the PC-9800 or any other 
machines at the Japanese shows.) The 
last obvious difference is that the 
APC has 22 programmable-function 
keys to the PC-9800 s ten. 

Both the APC and the PC-9800 are 
impressive machines. NEC deserves 
praise for basing both of its top per¬ 
sonal computers on the 8086 rather 
than imitating IBM and choosing the 
less powerful 8088, 

Hitachi BASIC Master 16000 and 
PT-1 Personal Terminal: Like NEC, 
Hitachi is offering two 16-bit personal 
computers, the BASIC Master 16000 
(photo 6) and the PT-1 Personal Ter¬ 
minal (photo 7). The BASIC Master 


16000 has an 8088 processor, runs 
MS-DOS, and has 320K bytes of 
RAM as standard equipment. Video 
resolution is 640 by 400. The system 
unit, unlike most of the other 
modular Japanese microcomputers, is 
taller than it is deep. Two 5 Vi-inch 
floppy disks hold 320K bytes. The 
Hitachi booth had no brochures 
about the BASIC Master 16000, and 
information about it was limited, but 
the price quoted was 490,000 yen, or 
about $1850. I was unable to deter¬ 
mine for certain whether that in¬ 
cluded the video monitor and two 
disk drives, but it seems hard to 
believe that it could. 

The PT-1 also uses the MS-DOS 
operating system. Video resolution is 
720 by 520, and each of the 8-inch 
floppy disks holds a megabyte of 
data. The Hitachi exhibits of office 
automation equipment showed the 
PT-1 communicating with larger 
Hitachi systems. 

Both the PT-1 and the BASIC 
Master 16000 have detached key¬ 
boards. Besides the numeric keypad, 
cursor keys, and editing keys, the 
PT-1 has 24 programmable-function 
keys. The BASIC Master 16000 has 
10 programmable-function keys 
besides editing and cursor keys and a 
numeric pad. 

Sanyo MBC-55: Sanyo's top-of-the 
line personal computer is the 
8088-based MBC-55, The compact 
system unit contains two thin-line 
5 Vi-inch floppy disks holding 160K 
bytes each. Although a Sanyo repre¬ 
sentative in the booth at the Electron¬ 
ics Show said the disk format used is 
not the same as the IBM PCs, he also 
said that the hardware bus is compat¬ 
ible. Buyers should, therefore, be able 
to use boards made for the IBM PC in 
the Sanyo MBC-55 when it reaches 
the United States. 

The MBC-55 runs CP/M-86, Con¬ 
current CP/M-86, and MS-DOS. 
Standard memory is 64K bytes ex¬ 
pandable to 256K. A 4K-byte '"boor 
ROM (which contains instructions 
for reading the operating system from 
a floppy disk) is standard. An 8087 
coprocessor is optional. The MBC-55 
will go on sale in the United States in 
June or July 1983. Although the exact 
price in the United States has not been 
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Do any QUAD function 
expansion boards measure up 


IBM PC 
to MegaPlus? 


This may really be the only board you need 
to expand your IBM personal computer. 
We've now added the most wanted feature 
on a quad function board: two asynchronous 
ports along with memory, dock/calendar, 
and parallel printer port. And unlike most 
big memory boards, you don't have to 
sacrifice multiple functions to get 
512k of add-on memory in a Single 
slot, 

THE BASICS 

The main board has three funotions 
standard: Parity checked and fully 
socketed memory up to 256k in 
64k Increments, clock/cafendar 
with battery back-up. asynchronous 
communication port (BS232C ser¬ 
ial) which can be used as COM 1 or 
COM2, (DCE for a printer, or DTE 
for a modem). Optional is a 100% 

IBM compatible parallel printer port, 
and a second async port for another $50 
each. Also included are: SuperDrive™ disk 
emulation and SuperSpooler™ printer buf¬ 
fer software. 

NO CORNERS CUT 

We didn't lower the quality to give you all 
this. The board is a four layer design with 
solder masking, silk screened locations, 
and gold plated edge connectors, Compo¬ 
nents are premium grade and meet or 
exceed IBM specifications. Each board is 
burned in and tested prior to shipment. 

CLOCK/CALENDAR 

& CLIP-ON BATTERY 
Our clock is powered by a simple $4 lithium 
watch battery available at your corner drug 
store. It Is clipped on, not soldered like 
some other clock boards. How useful is a 
battery warranty that requires you to send 
your board to the manufacturer to replace 
it? We send you a diskette with a program 
that sets the time and date when you turn 
on your computer. Now your programs will 
always have the correct time and date on 
them without you ever having to think 
about it. (Just which version of that program 
you were writing is the latest one?) 

MEGAPAK OF MEMORY 

The picture in the inset shows the optional 
256k MegaPak™ board mounted "piggy¬ 
back" on the main board. This expandability 
feature gives those who need it 512k of 
add-on memory in a single slot. Now you 
can create disk drives in memory up to 


320k, set aside plenty of space for print 
spooling, and still have plenty of memory 
for your biggest programs. An exclusive 
design allows the memory to be split at two 
memory addresses to take full advantage of 
the memory disk feature of concurrent 
CP/M™. 


FREE SOFTWARE 

The disk emulation software creates "disk 
drives" in memory which access your pro¬ 
grams at the speed of RAM memory. The 
print spooler allows the memory to accept 
data as fast as the computer can send it and 
frees your computer for more productive 
work. Some manufacturers sell hardware 
printer buffers that do only this for hundreds 
of dollars. SuperSpooler™ eliminates the 
need for these slot robbing products. 

CHEAP SOFTWARE TOO 
What good is great hardware without some 
great software to use it with? We offer 
some terrific prices on some of the popular 
programs you will want to use your board 
with. How about the cream of the spread¬ 
sheet programs, SUPER CALC, for fust $1 76. 
Or maybe dBASE II by Ashton-Tate for just 
$419, 

WHY BUY IT FROM US? 

Because we provide the service and support 
most companies just talk about. We realize 
how integral this board is to the use of your 
computer. What good is a warranty if it 
takes weeks for repairs to be made? We 
offer 48 hour turnaround or a replacement 
board on all warranty repairs. Do you hear 
anyone else making this promise? If you 
still are not convinced, and want to compare 
prices, remember we don't charge extra for 
credit cards, shipping, or COD fees. If you 
still want to buy elsewhere, ask them if 
they will face the acid test. 


THE ACID TEST 

Qubie say ( Q- B -A ) gives you a 30 day 
satisfaction guarantee on all board pur¬ 
chases. If you are not completely satisfied 
we will refund the entire amount of your 
purchase. If you can get any of our com¬ 
petitors to give you the same guarantee, 
buy any other board you think compares 
and return the one you don't like. We know 
which one you will keep. One year parts 
and labor warranty included. 



TO ORDER BY MAIL SEND 

—Your name and shipping address 
—Memory size, and options requested 
—Software and cables needed 
—Daytime phone number 
—California residents add 6% sales tax 
—Company check or credit card number 
with expiration date (personal checks 
take 19 days to clear) 


VISA' 


iHer clunje 


TO ORDER BY PHONE 
In California (805)482-9829 
Outside California (800) 821 -4479 
PRICES; 64k $349 192k $469 

128k $409 256k $529 

512k $928 

(Includes async port, memory, clock/ 
calendar, SuperDrive™, and Super 
pooler™ software) 

OPTIONS; 

Parallel Printer Port $35 

Second Async Port $35 

MegaPak™ with 266k of memory $399 
Cable to parallel printer $35 

Cable to modem or serial printer $25 
Memory Diagnostics Prog ram $ 10 

SUPERCALC by SORCIM $176 

bBASE II by Ashton Tate $419 

SHIPMENT 

We pay UPS surface charges. UPS 2 day 
air service $6 extra. Credit card or bank 
check orders shipped same day. 


QUBIE’ 

DISTRIBUTING 


4809 Calle Alto 
Camarillo, CA 93010 
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Photo 9: Sord M-343. 

decided, the Sanyo booth attendant 
said that the MBC-55 with 64K bytes 
and one floppy will cost about $1000. 
That does not include the video 
monitor. 

As photo 8 shows, the MBC-55 is 
very compact and seems aimed at the 
home market. Sanyo did not exhibit 
the machine at the Data Show, saving 
it for the more consumer-oriented 
Electronics Show. Sanyo showed a 
great deal of video-recording equip¬ 
ment. and the MBC-55 looks as if it 
might be part of the same family of 
products. The MBC-55 s system unit 
is only 414 inches (11 cm) thick, just 
deep enough to accept boards made 
for the IBM PC. To keep the key¬ 
board as small as possible, Sanyo 
chose to supply only four program¬ 
mable-function keys. The numeric 
keypad, as on the IBM PC, doubles as 
a cursor-control pad. Although no 
Sanyo spokesman said so, 1 would 
not be surprised to see the MBC-55 
sold as part of a home-video system 
and used to control video storage 
systems and to mix computer graph¬ 
ics with video images. (See the section 
on the Sharp XI microcomputer later 
in this article.) The marketing ap¬ 
proach would be to say, "'Since you re 
buying a new color television, why 


not let us throw in an IBM-com¬ 
patible personal computer?" 

Sord M-343: Sord, one of Japan's 
few new companies, makes several 
interesting microcomputers, (See the 
comments on the M5 home computer 
and the M23P portable later in this 
article.) As photo 9 shows, the 
M-343's color graphics are im¬ 
pressive. The M-343 is the Sord flag¬ 
ship and is powerful indeed. The pro- 


The M-343's 
color graphics 
are Impressive. 


cessors include an 8086, and 8087, 
and a Z80A. The M-343 s large, all- 
in-one unit can hold up to 1176K 
bytes of RAM. The video resolution 
is 640 by 400. There are four serial 
I/O ports, and the M-343 can serve as 
the hub of a network of Sord M23 
Z80A-based computers. Standard 
floppy-disk storage is 1.2 megabytes. 
The keyboard has 20 programmable- 
function keys, cursor-control keys, a 
numeric keypad, editing keys, and 
another 12 keys that I believe are 
dedicated to communications and 
system operations. Finally, the M-343 


is the only major Japanese 16-bit 
microcomputer that has three vacant 
S-100 bus slots, 

Sord offers five different operating 
systems: the Realtime Disk Operating 
System, the Realtime Multi-job Disk 
Operating System, MS-DOS, 
CP/M-86, and the UCSD p-system, 
Sord has developed an applications 
system (PIPS) that integrates data¬ 
base, spreadsheet, and graphics func- 
tions. Sord achieved this software in¬ 
tegration sooner than its American 
competitors, 

Anritsu Packet II Hy Personal 
Computer: What happened to the 
68000 processor chip? The only new 
68000-based personal computer that I 
saw in Japan is the Anritsu Packet II, 
This powerful machine is an all-in- 
one computer with two 5 Vi-inch flop¬ 
py disks (150K bytes each) horizon¬ 
tally mounted to the right of the 
video monitor. The keyboard has 
cursor keys, editing keys, 10 pro¬ 
grammable keys, 12 keys dedicated to 
BASIC commands, and a numeric 
keypad, A printer is built in and 
sends 40-column paper scrolling out 
above the monitor. Standard equip¬ 
ment includes 256K bytes of RAM. 
You can add memory in 128K and 
256K increments. You can also add 
various kinds of ports and an analog- 
to-digital (A/D) converter. One of 
the best features of the Packet II is the 
way it accommodates added features. 
The back has six horizontal metal 
plates that come off and allow you to 
slide a board in just as you slide a 
drawer into a chest. Each board has a 
metal plate on its back that closes the 
opening in the back of the machine. 
Each I/O board has appropriate 
sockets in its back, Anritsu intends 
the Packet II for technical users, and 
the software supports engineering 
graphics, 

AI Electronics AI-M16: Another 
hefty and powerful Japanese micro¬ 
computer is the AI-M16 from AI Elec¬ 
tronics. Based on the 8086, the M16 
also has an 8089 I/O processor and 
an optional 8087 math coprocessor. 
The keyboard is detached, but every¬ 
thing else comes in one big package 
with disk drives mounted vertically 
to the right of the monitor. Standard 
equipment includes a calendar dock. 


116 April 1983 © BYTE Publications Inc 












The Universal Operating System! 
Finally all the tools for your trade. 


The UCSD p-System* is the first truly universal 
operating system ever developed. Its capabilities allow 
you to develop integrated, high quality applications 
faster and more efficiently with virtually no limit on 
size. And whether it’s an IBM PC or Displaywriter, an 
Apple, a DEC, an HP an Osborne, a Philips, a Sage, 
a Tandy, or a TI, the p-System is portable across vir¬ 
tually any popular micro made anywhere today. Which 
means you can develop your program, on any micro¬ 
computer, then compile to object code, and it’s totally 
transportable. 


macro assemblers, a debugger and a print spooler. 
There are also portable graphics utilities and native 
code generation—where and when you need it. And 
the p-System provides for dynamic memory manage¬ 
ment, as well as automatic linking, multi-tasking, 
and more. 


All the tools you’ll need. 

The p-System lets you write your programs using 
any combination of UCSD F&scair FORTRAN-77 and 
BASIC. Each language operating effectively with the 
others. So you can take advantage of the best features 
of each—in a single program. 

And you also get a completely integrated 
set of software development tools that work 
together to make your job even 
simpler. Including a screen editor, 


Truly universal, truly efficient. 

When we set out to develop the p-System, we 
wanted it to be truly universal, truly portable, truly 
efficient. And we weren’t going to be satisfied with 
anything less. We didn’t think you would be, either. 

So now you can get all the tools you’ll need to 
develop applications faster. Less expensively. More 
dependably. Fbr a much larger market. 

All at the same time. 

All on one micro. 

Finally, once is enough. 

.g j Fbr product information or information on 
Ih -a-n o 11■ar how to get a copy of the p-System Applica- 
M. M.XM.HM.M.J 9 tion Catalog, call or write to us 

Once is Enough. 


Soflbch Microsystems ■ 16885 West Bernardo Drive - San Diego, Calif. 92127 - (714) 451-1230 

•Universal Operating' System is a trademark of Soflfeeh Microsystems Tnc,, UCSD p-System and UCSD Pascal are trademarks of the Regents of Lhe University of California 
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^PURCHASING AGENT- 

is your purchasing agent 


As our name impfies, wo shop the wholesale market and negotiate the 
best price for you, We have access to over 500 manufacturers and 
purchase millions of dollars of hardware and software each year. Our 
buying power gives you more for your money. Our fee Is 25% of what 
we save you off list price. By participating in the savings, we share a 
common goal—to save you money. 



Co It us for your price on any product not listed, Prices shown include our fee , 


COMPUTERS COMPUTERS 


PRINTERS 


Alpha Micro 1000 VW $5,960 

Alpha Micro 1030 12.047 

Alpha Micro 1051 17,634 

Alspa AC1-2/SS 2.320 

Altos 6000-10 5,760 

Altos 6600-12 9,690 

AltosSflD-IQ 4,779 

Altos Series 5^150 2.100 

Aitos Series 5-5D 3.999 

California Computer 
Systems 300-1A 4,414 

Columbia Data CALL 

Compupra GodbouttM 


Sys. 816/A* 4,350 

Sy$ 816/6" 5,560 

Sys 816/C * 7,030 

M-Drlve-H 1,396 

68K 513 

CPU-Z 6 nrihz 218 

Ram 21. 12BK 807 

Disk II HD Contr 586 

Morrow 20 meg H.D 2,990 

Pragmatic 

20mag HD 2,915 

' Assembled and tested 
Cromemco System 1 CALL 

Cramemca System 2 CALL 

Cromemco 68000 
System 1 CALL 

DEC Rainbow 3,072 

Dynabyte 26% OFF 

Eagle If 2,350 

Eagle 1600 5,156 

SOFTWARE 

Call far prices on all your 
software needs. 


IBM Personal comp. CAL L 

Amdex Color ill monitor 429 
AST 33% OFF 

Baby Blue 530 

Davong 5 meg. H.D 1.569 
Diablo 630 API 1,825 
NEC 3550 1,920 

Seattle boards call 
& ail IBM peripherals CALL 
Molecular CALL 

Morrow Micro Decisions CALL 
NEC 16 bll APC system CALL 
Northstar Advantage 2.669 
Northstar Adv. H.D 5 4,395 

Onyx 5001 MU-6 7,350 

Onyx 8000 MU-10 7.900 

Sage 3,200 

Sanyo 1000 w/SOft ware 1.540 
Seattle Gazelle 4,920 

Teievideo TS-802 2.600 

Teievideo TS-802 H 4.450 

Teievideo TS-806 5,200 

teievideo TS-1602G 3,479 

Teievideo TSM602GH 5.409 
Vector 4 CALL 

Victor CALL 

Zenith ZF'100-21 2.525 

Zenith ZM 10-22 3,099 

Zenith ZF-120-22 3.176 


Bromer, parallel, daisy 910 

C. Itoh F-10, daisy 1.300 
Dalsywriter 2000 4SK 1,150 

Diablo 620, dsy 25 cps 990 
Diablo 630. daisy 2,050 

IDS Prism 132 all aptv 1,430 

NEC 3510 CALL 

NEC 7710 R/O 2.325 

NEC/Sellum 1,16K, Ire. 2,595 

Okidata 921 510 

Qume 9/45 tel! panel 1.799 

Oume 9/55 fun panel 2 180 

Qum© 11/35 1 280 

Smith Caro n a TP -1. da i sy 54 5 
’ally 4 -60L w/tractor 790 

Texas instr TlfllO t,240 

Texas IrMtr.TI 81OLO 1,944 

OTHER PERIPHERALS 

Amdek Co lot II monitor 694 

Amd ek C olor I la [hi ] 7 68 

Veniei 212+ modem 765 

Corvus 10 meg. H.D 2.995 

Houston mstr DMP-29 1 7 79 
Houston Instr DMP-4Q 775 

Houston Instf. OMP-41 2,209 

Morrow 20 meg HD 3 650 

QumeGVT 102 terminal 537 


BARGAIN CORNER “One of a kind Hems in stock 
at wholesale cost (no fee] limited to quantity on hand 

Apple Basic Compiler 256 SpellguardOSA) 8" 112 

IBM Wordstar 240 Supercalc-8' 237 

Hayes Mlcramoden 100 276 Supercale — Apple 177 


Standard RAM is 256K bytes expand¬ 
able to 1 megabyte. The public bus is 
an IEEE-796 bus. There are two serial 
ports and provision for a lightpen. A 
16K-byte boot ROM and an SK-byte 
character-generator ROM are stan¬ 
dard, and a 128K-byte kanji (Japa¬ 
nese-character) ROM is optional. 
Mass storage can be on 8-inch floppy 
disks or 5 Vi-inch Winchester hard 
disks. 

The M16 comes with a wide choice 
of operating systems; Genlx, 
CP/M-86, Concurrent CP/M-86, 
MP/M-86, MS-DOS, or the UCSD p- 
System. Languages mentioned include 
LISP, PL/I, and C 

Seiko 9500 and 8600: The 16-bit 
Seiko microcomputer shown in 
Tokyo was the 9500 Super Personal 
Computer. All the components come 
in one large package with disk drives 
mounted horizontally beside the 
monitor. What makes the 9500 super? 
It has an 8086 processor, an 8087 
math coprocessor, and two 8088s; 
one to manage I/O and the other to 
control communications. Standard 
RAM is 256K bytes, maximum is 
512K* The operating system is 
RMX/86 (from Intel?), The color 
video is dazzling, with 512 by 480 
resolution, But the large package 
would be awkward in most settings. 

While I was in Japan, Seiko intro¬ 
duced the 8600, based on the 8086 
microprocessor, intended for the 
American market, and decidedly 
smaller and better looking than the 
9500. 


Mastercard, VISA at 3% handling tee. Prices subject to change without notice Minimum tee $150 


EXPORT SERVICES AVAILABLE for overseas computer dealers 
and distributors through AMERICAN BUYING AND EXPORTING SERVICES, 

INTERNATIONAL TELEX 470851 or call (415) 376-7600 (export only). 



THE 

PURCHASING 

AGENT 

1635 School Street 
Moraga CA 94556 

Call Toll Free 800-227-2288 

In California (415) 376-9020 


Slick Consumer Computers 
Sharp XI: One eight-bit computer 
made a big impression at the Elec¬ 
tronics Show, the Sharp XI. The Xl 
has two primary components, the 
CZ-800D and the CZ-800C. Shown in 
photo 10, the Xl is a Z80A-based 
machine but certainly not another 
Z80A desktop system. Sharp offers 
the CZ-800D 14-inch color television 
monitor for 113,00 yen, or about 
$425. The CZ-80OD has one button 
that other color televisions don't; it 
turns the television into a color moni¬ 
tor. For another 155,000 yen (about 
$585) you can have the CZ-800C, 
consisting of an integrated computer 
and keyboard unit. The computer is 
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Typically, financial planning 
on a timesharing service runs $2,000 
a month and more. Month after 
month after month. 

And it doesn't take a spread¬ 
sheet to figure that as a $24,000- 
a-year-after-year expense. 


If you stick with timesharing after 
reading this ad,you haven’t 
read this ad. 


The incredibly cheap alternative. 

The Financial Planner™ from Ashton-Tate 
can stop this cash drain once and for all. 

You pay $700 —one time—for the Planner. 
And handle your financial planning quickly, easily 
and completely on your microcomputer. 

Without having to share your time or your 
money with anyone. 

A forecaster's dream come true. 

The Financial Planner has enough depth to 
solve the most complex business problems you can 
foresee, yet can be used almost intuitively. 

The Planner automatically performs calcula¬ 
tions on individual items, rows, columns and entire 
models. Understands conditional logic. Solves 
simultaneous equations. Computes Present Value 
and Internal Rate of Return. Reads and writes 
dBASE II™ files. And much, much more. 

But you use abbreviated names, not mysteri¬ 
ous formulas. And you communicate with the 
computer in the English-like vocabulary of FPL™ 
(Financial Planning Language), so you can easily 
set up your budgeting and evaluation models. 

Editing and report-writing are an integral part 
of the package, and you can preview results on 
the screen, then produce presentation-quality 
financial reports directly. 

And when you have your models and reports 
just right, you can automate them so even your 
President can run them. 

With the Planner, you produce P & L forecasts 
and financial consolidations in minutes. Explore 


"what if" alternatives. Analyze new business 
ventures and mergers. Plan real estate acquisition 
and development. And fine tune operations until 
you reach the financial objectives you’ve set. 

It's one of the most comprehensive business 
tools available on any computer. All for a frac¬ 
tion of what you've been spending on timesharing 
services to do the same things. 


For the ardent skeptics. 

It may sound too good to be true, but you 
can check out the Financial Planner with no 
financial risk. 

Run through a hands-on demo at your nearest 
computer or software store. Then take a package 
home and use it for 30 days on your IBM PC or 
CP/M microcomputer. If it's not everything we 
said it was, just return it and you'll get your 
money back. 

For the name of your nearest dealer, contact 
Ashton-Tate at 10150 West Jefferson —,| 
Boulevard, Culver City, CA 1 HC 

204.5570'today' yel< cal1 (213) Financial 

Time's a-wasting. I ldlUlGL 


ASHTON TATE* 


CP/M is a trademark of Digital Research 


€) Ashton-Tate 19*3 
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Photo 10: Sharp XL The symbol of the Tokyo Data Show is superimposed on the 
television broadcast. 



Photo 11: Ausl AVC-777J2. 

based on a Z80A and has 64K bytes 
of RAM, 4K bytes of video RAM, 
and 6K bytes of character RAM. The 
80C48 and 8QC49 processors supple¬ 
ment the Z80A. You can add another 
48K bytes of video RAM as an op¬ 
tion. 

The computer unit includes a built- 
in cassette-tape recorder for data 


storage. Also standard in the com¬ 
puter unit are a Centronics-type 
printer interface, an interface for two 
joysticks, a clock with battery back¬ 
up, and sound-synthesis output 
capacity ranging over eight octaves. 
When the system is being used as a 
computer, it can display 25 lines of 80 
characters on the monitor. Four addi¬ 


tional I/O ports are optional, as is a 
unit containing two very thin, 
5Vi-inch floppy disks. 

An optional digital Telopper (the 
CZ-8DT) lets you connect the com¬ 
puter to a video camera, video-tape 
recorder, or videodisc. The keyboard 
has five separate blocks: character 
keys, number keys, function keys, 
television-monitor-control keys, and 
tape-operation keys. A color BASIC 
interpreter is standard equipment and 
includes a function that assigns a 
priority to each character and color in 
order to achieve the appearance of 
perspective. You can enlarge, reduce, 
or move graphics displays under pro¬ 
gram control. You can change each 
color variable instantly. You can 
paint and hatch graphic "phrases" 
(areas that can be manipulated as 
units) in eight basic colors and neutral 
colors to achieve the effect of "tile¬ 
painting/' You can mix five different 
character styles in the same display. 
The calendar dock works with a pro¬ 
grammable timer and can turn on the 
television for a broadcast while you 
are away. 

The Sharp XI lets you superimpose 
your computer graphics on video im¬ 
ages. You can, in other words, dis¬ 
play television signals and computer 
graphics simultaneously. An RGB 
(red-green-blue) mix circuit makes the 
superimpositions possible. Sharp has 
named the concept visual integration 
and calls the XI the world's first per¬ 
sonal computer/television monitor 
system. Suggested applications in¬ 
clude video editing, art, and games. 
The most obvious use would be put¬ 
ting titles on home videotapes. 

Sony SMC-70: The SMC-70 is 
another Z80A-based microcomputer 
and seems destined for integration in 
a video system too. Sony revealed at 
the electronics show that the 
SMC-70 r s add-on 8086 unit will run 
MS-DOS. Sony has sold the SMC-70 
in the United States only as a business 
system and has not sold the system in 
Japan at all. The system differs from 
the Sharp XI in several important 
respects: the SMC-70 has two 
3V2-inch disk drives as standard 
equipment, can be upgraded by add¬ 
ing an 8086 microprocessor, has a 
numeric keypad only as an optional 
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Now...Superchorged communications 
software for your high powered i 6 bit PC. 


The makers of CROSSTALK proudly announce the newest entry into our 
line of high performance communications software. CROSSTALK XVI — 
a communications program with the speed and features of a fine racing 
machine. Shift from status display to incoming communications and 
back again at full throttle. Drive smoothly through the progrom with 
CROSSTALK XVI's integrated help system. Enjoy the full use of function 
keys. CROSSTALK XVI can be used with most autodial modems, and 
emulates several of the most used terminals. Test drive CROSSTALK XVI 
today at your local dealer. 



CROSSTALK XVI Is a trade mark of Miaostuf, Inc. 





Call us for the DAISI dealer near you. 


Interactive Structures Inc. 

146 Montgomery Ave, 
Bala Cynwyd, PA 19004 
[215] 667-1713 


All DAISI interfaces come 
complete with cable, in- 
strucflonal diskette and 
comprehensive manual. 


Exciting new capabilities can blossom in your lab—when 
you automate it with the DAISI family of data acquisition 
peripherals for your Appfe Computer- 
DAISI interfaces, from Interactive Structures, turn your econom¬ 
ical Apple into a personal electronic lab assistant- DAISI prod¬ 
ucts are designed to read instruments and sensors, control 
temperature and pressure . . . with reliability and precision, 
Here's a rundown on some DAISI interfaces 
AH3,12-Bit Analog Input $ystem-$550 

■ 16 input channels ■ 20 microseconds conversion time. 

AI02, 8-Bit Analog Input System—$299 

■ 16 input channels ■ 70 microseconds conversion time. 

AO03, 8-Bit Analog Output System—$195-5437 

■ up to 8 independent channels * range and offset adjustable. 
DI09 t Digital Interface with Timers—$330 

■ timing and interrupt capability ■ direct connection to BCD 
digits, switches, relays, 

Don't settle for garden variety equipment for your laboratory 
applications, Get the best—at a great price. Pick a DAISI! 


separate unit (strange for an office 
computer), and costs much more than 
the XI, Even though the SMC-70 can 
control videodiscs, Sony's true con¬ 
sumer computer has yet to appear. 

Japanese Portables 

I expected to find a lot of new 
Japanese portable computers at the 
Tokyo shows but found only four 
portables of interest, two of them 
from Aval, one from Sord, and one 
from Epson, 

Aval AVC-777J2: This portable all- 
in-one computer (see photo 11) run¬ 
ning CP/M 2.2 might be thought of 
as Japan's answer to the Otrona At¬ 
tache, A 280A system with 64K bytes 
of user RAM and 16K bytes of video 
RAM, The AVC-777J2 has a 5-inch 
monochrome video monitor, two 
double-sided thin-line 5 Vi-inch drives 
storing 600K bytes each, a built-in 
5-inch thermal printer, one parallel 
port, two RS-232C serial ports, a con¬ 
nector for an 8-inch floppy-disk sys¬ 
tem, a connector for the system bus, 
and video output for a larger 
monitor. The keyboard is detachable 
and fits into the carrying case along 
with everything else. The price in 
Japan is 880,000 yen, or about $3320. 
The weight is 12.5 kilograms, or 
about 27.5 pounds. 

Aval A VC-666: This is billed as a 
CP/M 2.2 development system, but I 
find it even more appealing as a port¬ 
able. It doesn't have a printer or a 
monitor and has the two 5 Vk -inch 
drives mounted horizontally. In 
many other respects, the A VC-666 is 
just like the 777J2. The AVC-666 is 
only as wide as the two 5 Vi-inch flop¬ 
py disks, brings a video signal out for 
connection to a monitor, and weighs 
much less than the 777)2. It costs the 
equivalent of about $2500, with an 
optional 12-inch monochrome moni¬ 
tor costing another $152, With one 
monitor at home and the other in the 
office, the AVC-666 would serve as 
an adequate portable by today's stan¬ 
dards. 

Sord M23P: I consider the Sord 
M23P (see photo 12) a true portable 
and a good value. The M23P has a 
Z80A processor, 128K bytes of RAM, 
and an 8-line by 80-character liquid- 
crystal display (LCD). That is enough 
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High Resolution RGB Color Monitor 
Designed for the IBM Personal Computer 


FEATURES 

□ 80 characters x 25 lines 

□ 690 dots horizontal resolution 

□ 16 colors 

□ .31 mm dot pitch tube 

□ non-glare, black matrix 

□ plugs directly to IBM PC, cable 
supplied 

□ FCC Class B Approved 


Princeton Graphic Systems’ new 
HX-12 high resolution color moni¬ 
tor is designed with an NEC.31 mm 
dot pitch CRT to give you up to 690 
dots horizontal resolution. You 
need not compromise the display 
quality of your system with monitors 
rated at less than the 640 horizon¬ 
tal dots generated by your IBM PC. 
The PGS HX-12 delivers 16 super 
colors, 80 characters x 25 lines. It 
is the best price/performance PC 
direct drive monitor in the market 
today. Get the PGS HX-12 and 
discover for yourself how well it 
complements your IBM Personal 
Computer. 



phic Sgstew 

High Resolution 88 character 1 fix -±£ RGB 
f'Mc Sgsteus High Resolution 38 character Ha-12 RGB 

phie ygsiess High Resolution 88 character HX-12 RGB 

phic Sgstens High Resolution 88 character Hx-12 iGE 

pjnc Systems High isolation 88 character HX-12 RGB 

High Resolution 

phic Sgstew 88 character HX-12 RGB 

High Resolution 88 character HX-12 RGB 
piTie Systems High Resolution 88 character HX-12 RGB 


80 character display 


PGS 


Princeton 
Graphic Systems 


1101-1 State Road □ Princeton, New Jersey 08540 □ (609)683 1660 □ TLX: 685 7009 PGS Prin 







Photo 12: Sord M23P . 


Photo 13: National JR-200 Personal Computer , 


of a display to permit work on the 
road; you can edit text without too 
much strain on human memory. At 
home, of course, youll want the op¬ 
tional 12-inch green monitor or 
14-inch color monitor (both 25 lines 
by 80 characters). The integral key¬ 
board has a numeric pad, four cursor 
keys, seven programmable-function 
keys, plus the standard keyboard. 
Two double-sided Sony microflop¬ 
pies (running at 600 revolution per 
minute) provide a total of 580K bytes 
of high-speed mass storage. With the 
LCD, the carrying case, and the re¬ 
chargeable battery pack (the yellow 
box in photo 12), the M23P weighs 9 
kilograms or 19.8 pounds. The M23P 
runs Sord's PIPS integrated spread¬ 
sheet-database-graphics software 
package and will cost about $2200 in 
the United States. The combination 
of size, price, and performance 
should make the M23P a real com¬ 
petitor among the portables. 

Epson HC-20: This true portable is 
sold in the United States as the 
HX-2G, It has a tiny display, micro¬ 
cassette mass storage, and limited 
computing power compared to the 
M23P. The HX-20 costs only about 
$800. It is the ideal size for portability 
(the whole computer is no bigger than 
full keyboard size) but does have per¬ 
formance limitations. It will be in¬ 
teresting to see how the long-term 
competition based on size, price, and 
performance treats the HX-20 and the 
M23P. 


New Home Computers 
National JR-200 Personal Com¬ 
puter: The computer shown in photo 
13 is one of the three low-cost home 
computers now produced by Mat¬ 
sushita; the others are the National 
JR-100 and the Tomy 16-bit Graphics 
Computer, The JR-200 has a 6802 
processor, 16K bytes of ROM, and 
32K bytes of RAM, The rubber key¬ 
board has a wonderful touch, a dia¬ 
mond configuration for the cursor 
keys, plus a full standard keyboard 



Photo 14: Sord M5 


with shift, insert, and delete keys. It 
can be used with a variety of moni¬ 
tors, including a television set or 
an RGB monitor. The JR-2000, which 
has a list price of about $300 in 
Japan, can use tape recorders or disk 
drives for mass storage, drive a 
speaker, and handle input from joy¬ 
sticks. 

JR-100: The JR-100 has a 6802 pro¬ 


cessor, 8K bytes of ROM, 16K bytes 
of RAM, a more limited keyboard, 
and a list price of abut $210. (The 
Tomy machine was not exhibited at 
the Electronics Show, but later I saw 
it for sale in the Akihabara district 
in Tokyo. The Tomy processor is a 
TMS9995.) 

Sord M5: This computer (photo 14) 
has a Z80A processor, an 8K-byte 
ROM containing a monitor, 4K bytes 
of system RAM, and 16K bytes of 
graphics RAM. You can get software 
for the M5 in audio cassettes or ROM 
cartridges. Cartridges include BASIC, 
household accounting, bank-loan 
management, and simple word pro¬ 
cessing, Most of the ROM packs are 
16K bytes. The keyboard is type¬ 
writerlike, two joysticks are optional, 
an audio cassette provides mass stor¬ 
age, and both an AC power unit and 
a DC power pack are available. The 
M5 features RF (radio-frequency) 
output so that you can use a televi¬ 
sion as a display. Most interesting of 
all is an animation program that lets 
you use 32 types of special figures 
called sprites. The basic M5 costs 
about $187 in Japan. 

Sanyo PHC-25: The Sanyo 
PHC-25 is an advanced home com¬ 
puter with a list price of about $264. 
The complete computer is slightly 
larger than a standard keyboard but 
has four cursor-control keys and four 
programmable-function keys. A 
24fGbyte BASIC is in ROM, and 
there are 22K bytes of RAM. As you 
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would expect, the PHC-25 uses a 
television as a video monitor and a 
cassette recorder for mass storage. 
The Sanyo PHC-20 is less expensive 
and less powerful than the PHC-25. 

New Hand-Held Computers 
Sanyo PHC-8000: This hand-held 
computer has an NSC-800 CMOS 
microprocessor, 24K bytes of ROM, 
and 4K bytes of RAM. To the right of 
the one-line LCD are five program¬ 
mable-function keys and the break 
key. Four cursor-control keys and a 
home key are in a diamond configu¬ 
ration—a first, I think, for hand-held 
computers. The QWERTY keyboard 
is too small for touch-typing, as the 
description "hand-held" implies. The 
list price is 69,800 yen or about $263, 
An optional I/O unit, the PHC-8010, 
costs almost twice that amount and 
permits connection to a video moni¬ 
tor and a microcassette recorder as 
well as adding X4K bytes of ROM and 
22K bytes of RAM. A tiny printer is 
available, as is an acoustic coupler. 
Computer, I/O unit, microcassette 
recorder, acoustic coupler, and 


printer all fit in a custom attache case. 

Toshiba Pasopia Mini: The com¬ 
puter in photo 15 has an 8-bit CMOS 
microprocessor, 4K bytes of RAM, 
and 20K bytes of ROM, which con¬ 
tain a 16K-byte BASIC. The one-line 
LCD is above the keyboard. Four 
cursor-control keys are above the 
numeric keypad. The base price is 
about $210, Another 12K bytes of 
RAM costs $113. An I/O expansion 
unit permits connection of a printer 
and a cassette recorder and costs 
another $170. 

NEC PC-2001 Hand-Held Com¬ 
puter: This is the hand-held computer 
that 1 liked best. It has an 8-bit 
CMOS uPD7907 microprocessor run¬ 
ning at 4 MHz, 36R bytes of ROM, 
and 16K bytes of RAM. It also has an 
R5-232C serial port (up to 2400 bits 
per second) at the left end, a 2-line by 
40-character LCD, four cursor-con¬ 
trol keys, two editing keys, five pro¬ 
grammable-function keys, a numeric 
pad, and a typewriterlike keyboard 
that is, of course, too small for touch¬ 
typing, The list price is 59,000 yen, 
or about $225. 


Company Lines 

The trend among electronics com¬ 
panies in Japan is to produce com¬ 
plete lines of microcomputers, every¬ 
thing from hand-held to very power¬ 
ful desktop systems. Consider NEC, 
for example. It makes the PC-2001 
hand-held computer, the PC-6000 
home computer, the PC-8000 
Z80-based personal computer, the 
PC-8800 (an improved Z80-based 
personal computer), the PC-9800 (an 
8086-based personal computer), and 
the N5200 (or Advanced Personal 
Computer, another 8086-based per¬ 
sonal computer). Toshiba makes the 
Pasopia Mini hand-held computer, 
the Pasopia Z80-based personal com¬ 
puter, the T200 8-bit desktop com¬ 
puter with two 5 Y*-inch floppy disks, 
the T250 8-bit desktop computer with 
two built-in 8-inch floppy disks, and 
the Pasopia 16, an 8088-based per¬ 
sonal computer. Both NEC and 
Toshiba spokesmen said that they 
will produce keyboard^sized com¬ 
puters similar to the Epson HC-20 
before the end of 1983. More power¬ 
ful portables are likely to appear also. 


YOU SPENT $4000 ON 
A PERSONAL CtiMPUTER. 
FOR ANOTHER $1250. YOU CAN 
GET YOUR MONEY’S WORTH. 


A lot of business people 
aren’t realizing the full poten¬ 
tial of their per¬ 
sonal computers. 

Because they 
haven’t realized 
how much 
more their 



computers 
are capable 
of. 

LIST 
can help. 

LIST is the first publica 
tion that puts software first. 

It contains articles by 

© 1983 Redgate Publishing Company. Vem Beach. FI- All rights reserved. 


some of the most respected 
names in the computer field. 
Written to help you get the 
most out of your personal 
computer. 

What’s 
more, 
LIST con¬ 
tains the 
UST 
Software 
Locator™ a 

comprehensive guide to 
over 3,000 personal com¬ 
puter programs, conveniently 
indexed by application, 


industry, operating system 
and hardware. 

LIST is sold at leading 
computer stores and book¬ 
stores. Or, you can phone 
our toll-free number, and 
receive a copy by mail. The 
price, exclusive of postage 
and handling, is $12.50, 
(VISA and MasterCard 
accepted). 

Which is a pretty small 
price to pay for something 
that can maximize a much 
larger investment. 

LIST is published by 
Redgate Publishing Company, 
an affiliate ofE.F. Hutton. 


LIST 

The Software Resource Book 
For Personal Computer Users 

1800 821-7700 

Ext. lllf) 



Circle 367 on Inquiry card. 


April 1903 © BYTE Publications Inc 125 















Photo 15: Toshiba Pasopia Mini . 


katakana and kanji character sets 
force the Japanese to use high-resolu¬ 
tion displays and very fine dot-matrix 
printers. The Japanese had to develop 
low-cost versions of such displays 
and printers if the microcomputer 
market was to expand in Japan as 
rapidly as elsewhere, and they have 
now done so. Many companies 
showed dot-matrix printers that pro¬ 
duced characters that could be de¬ 
scribed fairly as 'letter quality," Fujit¬ 
su and Matsushita both demonstrated 
impressive thermal color-transfer 
printers. 


Disappointments 

One disappointment—and prob¬ 
ably the reason that so few portable 
computers were introduced—con¬ 
cerned the development of flat-screen 
displays. The plasma displays and 
LCD televisions were on view at the 
shows, but price, product life, or 
both have prevented their use in af¬ 
fordable portable computers. The 
Sony flat-screen cathode-ray tube 
(CRT) was not exhibited. The Victor 
company showed a very high resolu¬ 
tion 5-inch CRT monitor. 

Nor was there an abundance of 
low-cost 5 Vi-inch Winchester disks. 
While Matsushita showed an optical 
storage system, the most interesting 
such exhibit was from Drexler, an 
American company (see "Optical- 
Memory Media" by Edward Roth- 
child, March 1983 BYTE, page 86), 


Optical and Infrared 
Communications 

NEC showed a fiber-optic-based 
microcomputer network called Net- 
branch 4800. NEC had four micro¬ 
computers connected by NEC optical 
branch modules at the Electronics 
Show. The network provides com¬ 
munication at 10 million bps and can 
extend over 3 kilometers. The Branch 
4800 module connects the local net¬ 
work to a larger network. 

Is the world ready for an infrared- 
based local network? Hitachi and a 
small company called Yagi showed an 
infrared-based network connecting 
two Hitachi BASIC Master 16000s. 
As you can see from photo 16, the 
usual cables are replaced by infrared 
transceivers —which look like 


Photo 16: These Radicom infrared 
transceivers are mounted on top of 
Hitachi BASIC Master 16000 com¬ 
puters. The tapes running from each 
transceiver to mirrors in the ceiling in¬ 
dicate the path taken by the infrared 
beams , 


What American manufacturer is 
producing a comparable line of 
microcomputers? Only Hewlett- 
Packard. True, Hewlett-Packard 
makes no home computer like the 
PC-6000, but HP is making portables, 
a variety of 8-bit systems, at least two 
16-bit systems—one based on the 
8086, the other on the 68000—and the 
incredible new model 9000, which 
represents the state of the art in 
microcomputing (a 32-bit system 
with 128K-byte RAM chips and very 
fast operation). To some degree, 
Hewlett-Packard's emphasis on 
technical users may suggest that the 
company is not competing for as 
broad a market as NEC, but Hewlett- 
Packard cannot be accused of fearing 
to compete. 


The Japanese seem determined to 
keep making new microcomputers 
until each segment of the world 
market says, 'That's the computer 
I've been waiting for." Let's hope that 
more of the major American elec¬ 
tronics manufacturers will broaden 
their product lines and compete more 
vigorously. 

High-Resolution Displays 
and Printers 

The Japan exhibitions demon¬ 
strated once again that the Japanese 
are pushing ahead in the development 
of relatively inexpensive high-resolu¬ 
tion video monitors, inexpensive 
high-resolution dot-matrix printers, 
and color displays and printers. As 
has often been noted, the Japanese 
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EXECUTIVE BENEFITS 

i 

ppt>, y 


Altos places complete management solutions 
on your desk for less than $ 4 , 500 * 


Finance departments have their number-crunchers. 
Secretaries have their word processors. But top executives, 
the leaders and decision-makers of business, are still 
scratching their ideas, plans and decisions on a note pad. 
Now you can benefit from increased management pro¬ 
ductivity with the new ALTOS® EXECUTIVE desktop 
computer system. 

The ALTOS EXECUTIVE is more than just a computer. 
It's a system designed for management use, Yat it costs 
less than $4500—a small investment that pays big 
dividends in efficiency. 

Managers are planners.The ALTOS EXECUTIVE 
FINANCIAL PLANNER helps managers consider multiple 
alternatives, create budgets, and perform "what-if 
studies. It's a great planning tool. 

Managers aren’t typists.The ALTOS EXECUTIVE WORD 
PROCESSOR makes it easier to input, store and retrieve 
ideas, plan schedules, and create or modify reports. It 
even checks your spelling. 

What you get. The ALTOS EXECUTIVE includes an 
Altos microcomputer with advanced MP/M IP operating 
system, a smart terminal designed for comfort and ease 


of use, data storage for up to 600 document pages, and 
two applications for executives—word processing and 
financial planning. 

And to make it all easier to use, we’ve included the 
ALTOS COMPUTER TUTOR-a self-paced, step-by-step, 
on-screen tutorial that helps the busiest executive learn 
to use the computer within minutes. 

Room to grow. The ALTOS EXECUTIVE is a business 
system you can grow with. Add two extra terminals, a 
Winchester hard disk, other applications (such as our 
ALTOS ACCOUNTANT a completely integrated business 
accounting system), and communication links with other 
computers. You can also run the ALTOS EXECUTIVE on our 
new line of eight*user, 16-bit systems. 

See the ALTOS EXECUTIVE in action today. And look 
for more offerings in the ALTOS EXECUTIVE Series to 
come your way soon. Call our toll-free number for the 
name of your local Altos sales and service dealer. 

Or write: Altos Computer 
Systems, 2641 Orchard 
Park Way, San Jose, 

CA 95134. 


AUXU 


Packed with fresh ideas for executives 


COMPUTER SYSTEMS 


ALTOS Is a registered trademark of Altns Computer Systems. MP/M II is a trademark of Digital Research, tnc. 

*Pr|ce approximate and may vary in your area. System includes an Altos Series 5 45D computer with MP/M II operating system, a smart terminal, 
and the ALTOS EXECUTIVE WORD PROCESSOR and EXECUTIVE FINANCIAL PLANNER applications with the built-in ALTOS COMPUTEH TUTOR. Price 
does not Include printer, cables, installation. taxes, additional training and maintenance. G19B3 Altos Computer Systems 


800 - 538-7872 

(In Calif., 800-662-6265) 
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The 68000 needs database. 
You need both. 


Concurrent’s integral™ database on 
the WICAT 68000 boasts features 
usually found only on "mainframes”, 

* quick design through graphic 
techniques 

* structures that model real world 
complexities (see example at right) 

* large capacity and expandability 

* rapid access to all related records 

* automatically maintained structure 

* efficient use of disk space 

* easy to learn and use 

MenuSystem™ 

MenuSystem helps you build "user 
friendly 11 systems easily. Screens 
are "painted” on the terminal and 
ready to use with no programming. 
Application systems are developed 
quickly using Concurrent’s software 
on the powerful WICAT computers. 
For more information or to arrange 
a telephone demonstration, please 
write or call ( 513 ) 281-1270 



integral™ database and 
MenuSystem ., *. 4 .$2,000 

(substantial discount when ordered with computer) 


WICAT System 150 

Motorola 68000, 256K memory 1QMB 

Winchester 

760KB floppy terminal, system software, 
language 


Single user. $9,450 

Three users .$10,850 

Six users (512K).$12,850 



Concurrent "co^on 

1870 Madison Road Cincinnati, Ohio 45206 


HIGH TECHNOLOGY MICROCOMPUTERS FOR SCIENCE AND INDUSTRY 



THE PRICE WAR 


In every battle, we came up the victors. Not only in price, 
but in service and support as well. 


Call to order: 1 - 800 - 257-5217 

(in NJ 609-424-4700) 


We cony: 

Intertec Data Systems 
Corvus Concept 
Corvus Hard Disk 
C. Itoh Printers 


mmm 

) 

TriStar Data Systems 
2 Keystone Avenue 
Cherry Hill, N J 08003 
609-424-4700 
215-629-1289 


lamps—located atop each BASIC 
Master 16000. The transceivers, 
called Radicoms, communicate with 
one another via mirrors on the ceil¬ 
ing. That's right, it's all done with 
mirrors* As the network gets bigger, 
you need more mirrors, but you don't 
need any cables* Would cigarette 
smoke impair communications? If so, 
throw the smokers out. The Radicom 
network at the show was described as 
a prototype, 

Yagi also showed a working 
infrared-based modem called the 
Beacom. As you might expect, it 
looks like a lamp. Described as a free- 
space optical communication system, 
Beacom can link two points that can¬ 
not be linked by cable, can relay tele¬ 
vision broadcasts, can perform high¬ 
speed data communications, and is 
said to be free from interference from 
sunlight and artificial light* Different 
models communicate at from 1 to 3 
million bps and at ranges of from 300 
to 1600 meters* Of course, you need 
interfaces between the computers and 
the light transmitter/receivers. 

In the communications products 
just described, in the clever and at¬ 
tractive Sharp XI microcomputer, 
and in printers and displays, the 
Japanese have brought something 
new to the world of microcomputing* 
More innovations would be welcome, 
including those innovations that sub¬ 
stantially lower the price of equip- 
ment already available elsewhere*® 


Exploring the Asian 
World of Microcomputers 

During my travels in Asia, 1 at¬ 
tended the Korea Electronics Show in 
Seoul, the Taiwan Electronics Show in 
Taipei , the Hong Kong Consumer Elec¬ 
tronics Show in Kowloon, and China 
Comm 1982 in Beijing , People's 
Republic of China . as well as the 
Japanese shows described in the ac¬ 
companying article , 

A delightful surprise was the discov¬ 
ery of the Akihabara neighborhood in 
Tokyo , an electronics bazaar that sur¬ 
passes anything l have ever seen or 
imagined. Tl! discuss this wondrous 
neighborhood as well as encounters 
with microcomputers at the other 
shows in a second article in the May 
issue of BYTE .P*L*L, 
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Turnyour 
telephone line 
into tx remarkable 
information system. 

Here's how.,. 

1 Receive instant 
• Information Wherever You Are. 

Now have instant access to public information 
services like THE SOURCE^ 1 CompuServe and 
Dow Jones Information Service,., even New 
York Times research data, News on UP3 and AP 
breaks.on your iXO " when it ha ppens" The latest 
stock quotes, commodity prices, interest rates,, 
sports scoresand weather bulletins are all avail¬ 
able. Plus , subscribe to your favorite newsletter 
electronically via Newsnel and receive impor¬ 
tant industry or political updates. 

2 Improve Productivity With 
■ Electronic Messages, 

Avoid telephone tag. Send and receive mes¬ 
sages instantly with a personal iXO message 
oenter.Communicate quickly, efficiently and 
accurately with anyone you want to reach, any 
time of the day, anywhere. The Telecomputing 
System is fully compatible with major electronic 
mail services like Dialcom, OnTyme, Telemail, 
"SourceMail" and Comet.,,even your company's 
internal system. 

3 Communicate With Youi 
■ Personal Computet 

Whether you're at work or traveling, you can have re¬ 
mote access to your personal computer. Improve your 
home energy management, scan your computer ad¬ 
dress book, check your appointment schedule, or up- 
chte your stock portfolio wherever you are. 

4 Communicate With Your 
■ Company's Computer 
Review key operating statistics on sales, production 
inventory, order status or cash flow. Even check on 
mainframe system status from home, office or hotel 
room easily and effectively. 

5 Connect To A Wide Variety 
■ of Teleservices. 

A wide variety of teleservices bring you electronic 
shopping, airline schedules r community bulletin 
boards, local dining and entertainment guides or 
electronic pen pals. Plus, there are hundreds al other 
entertainment services, -, just for fun. Select from stra¬ 
tegic games or skill games, such as Blackjack, Foot¬ 
ball Dictator, Super Adventure ^nd Blackdragon, 
Theyll keep you enticed for hours. 

6 Prepare 

* For The Future. 

Soon you can reconcile your checkbook, pay your 
bills or buy and sell stocks. With your Telecomputing 
System you'll be one of the first to participate in these 
newexciting uses from tends transfer to airline reserv¬ 
ations all without an operator. 

These are just a few of the hundreds of ways to use the 
iXO Telecomputing System today in your personal 
and business hie. Just call toll free now, and charge it 
to your credit card. Well put one in your hands. 

You'll find all these features built Into 
each compact unit... 

■ Compact sfie—7 '/j" x 1 Va‘ x4'/i' r and weighs 
only 15 dz. 

■ Built In Modem —Direct connect, originate 
only. Bell type 103 compatible. 

■ Communications- Asynchronous, 300 baud, 
ASCII, tell duplex. 

■ Display—16 character LCD which scrolls V\ 
characters—twice the size of a customary computer 
CRT readout - across the screen al any of IB user 
selected speech. Also employs kinetic punctuation 
and scumd effects to aid readability, 
a Keyboard —61 positive action keys in typewriter 
layout generate all 128 ASCII codes. Also has 14 
plain English command keys, 
a Automatic Telephone Dialer—Stores phone 
numbers and autodials upon selection. Automati¬ 
cally operates with either rotary or tone phones. 

B Automatic log On—Stores procedures for log¬ 
ging on teas many as 8 different host computers and 
automatically transmits when requested- Will also 
auto log on to a packet switch network for lower 
communications cost. 

■ Security — Each system has a unique host 
computer-readable ID number and a local pass¬ 
word lock* 

■ Power Source—Draws current from phone-line 
during operation and relies on Polaroid Polapulse 
battery when offline. 


-6 GOOD REASONS- 

FOR YOU TO USE THE iXO 
TELECOMPUTING SYSTEM. 

The electronic information revolution is here. 

Your choice is to follow... or to lead with the easy-to-use, 
low cost, portable iXO Telecomputing System. 


HUNDREDS 
OF WAYS 
TO USE 
THE iXO, 



n iTrjmnfTiFipnRimnnM 
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Hi© complete personal size Telecomputing 
System...about the size of a paperback book. 

WHAT IS A TELECOMPUTER? 

It s a portable computer terminal that transmits and 
receives information via the telephone line. Simply 
plug the cord into a modular phone jack, and the 
whole world of information is at your fingertips. 
And.,. it's oa simple to use as your telephone. 

ITS EASY TO USE. 

This unit was designed to be simple to operate. You 
may never even read the Owner's Manual No compli¬ 
cated log on procedures and no computerese are re¬ 
quired. Engineers, salespeople, educators, students 
and professionals delight in the LXOs ease of operation. 

HERE’S WHY... 

Single Button Access. 

Easier to use than using a telephone. When you've 
decided what service you want to access, thetelecom- 
puter will 

■ Dial the telephone number 

■ Log on to the packet switch network, such as 
Telenet 

■ Transmit your password to the host computer 

9 Transmit your service selection to the host computer 

key!" 


'AH you did 
was press the 




Access Canter Support 

When you register your unit, you electronically enter 
these things in the iXO Access Center, our central 
computer,.. 

■ How you would like to be greeted when you turn 
on your unit. 

■ Whether you require entry of a local password 
before anyone can use your unit. 

9 What public information services you want 
displayed in your menu. 

9 The protocol for accessing any other computer. 

9 Whether you want your password automatically 
transmitted to a remote host computer 
9 Automatic menu selection to a host computer. 

Plain English Command Keys. 

In addition to the Phono Key, some 

of our other easy to use keys are: p » imm H 


There are literally hundreds of ways to access 
and transmit information on Use iXO Telecom¬ 
puting System. You can take them all with you. 
They're as close as a telephone line* 

No Risk Often 

Use the iXO Telecomputing System for 15 days 
without obligation. If you decide to return it dur¬ 
ing this trial period, you'll receive a full refund. 

Low Price. 

You can afford to put the world at your fingertips 
now, AH that we ve describedhere can bey oumat 
a special introductory price: only $299 per unit. 

Subscription Offer To THE SOURCE.* 
The first 1,000purchasers receive a valuable in¬ 
troductory bargain we simply can't tell you 
about.., it's that good a deal What we can tell 
you is that this extra bonus will let you put the 
iXO Telecomputing System to use immediately. 
When you're just beginning, we'll make It easier for 
you to use THE SOURCE* services. We'll program 
your teleoomputer with automatic menu selection for 
five popular services: "SourceMaiT' UPI news and 
sports, current stock quotations, airline schedules 
and discount shopping, 

{If you already subscribe to THE SOURCE? we'll send 
you a $50 rebate coupon redeemable for usage 
charges.) 

"THE SOURCE and AMERICA'S INFORMATION UTILITY 
art? service marks of Source Telecomputing Corporation, a 
subsidiary of The Reader's Digest Association, Inc. 

Flee Software. 

You'll also receive a program diskette, instruction 
sheet and basic program listing for interfacing your 
iXO Telecomputing System to your Apple II, IBM PC 
or TRS-80 El. 

Unconditional Warranty 

Each telecomputer is backed by our unconditional 
iXO Service Guarantee which states, 'Should any unit 
require service, we'll ship a replacement no questions 
asked within 24 hours of receiving notification'.' 

You'll receive the iXO Telecomputing System, a 
modular cable, a durable carrying case and an 
Owners Manual. Plus, we'll provide the software 
that’ll give you remote access to your PC system with 
the telecomputer. 

To order your personal telecomputer today, 

lust call (800) 423-3008 toll free now 

(In California call collect (213) 877-5384, ext, 10) 
and use your credit card to charge your iXO 
Telecomputing System by phone. 

Or,, .complete the reply card below and mail it to us. 
Your telecomputer is shipped within 24 hours so 
youTl get speedy delivery. 



P.O, Bo* 3615 culvei City, CA 90230 


Press 


instead of "Y" 

and “RETURN! 


Press 


instead of "N" 
and “RETURN* 


Press 


to easily 
correct an 
entry error. 


Press 


to review 
the last 80- 
characters of 
your message. 

Press 


to slop the flow 
of data. 


iXO, Inc., P.O. Box 3615, Culver City, CA90230 

D Yes, send me the iXO Telecomputing System East, I r m enclosing $299 lor 
each telecomputer l order. {California residents add 6^1 % sales tax,) 


Tin making payment by: 

□ Check 

□ Visa 

CD Mastercard 

□ American Express 

Card No:_ 

Expiration:. 


Signature: _ 


NarneL. 


City:. 


and “RETURN? 


Yes .send the FREE software package for: EH IBM PC EJ Apple II O TRS80HI 

□ I already Subscribe to THE SOURCES Send me the $50 rebate coupon re¬ 
deemable for usage charges. 

I'd aSso like the following peripherals. Include them with my order- 
□ iXO SdCotumn Printer $199 □ iXO Video Interface $199 

0 lXO Acoustic Interface $99 EH iXO Serial Parallel Interface $119 
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There was a time in recent history when people could tolerate the in¬ 
adequacies of personal computers. We believe that era has ended. 

Now you can own personal computers that are more power¬ 
ful, easier to use and more hilly supported than 
Em any to have come before them. 

They are the new personal 



OBCmatell 



computers from Digital Equipment Corporation, the 
worlds second largest computer manufacturer. 

Digitate personal computers give you more information on 
the screen. More storage. And communications options that let you talk 
to other, laiger computers anywhere in the world. 

When it comes to graphics, you no longer have to settle for the 
“paint-by-numbers” look of yesterday’s systems. Digitate optional bit-map 
graphics give you four times the resolution of even the very best picture 
tube. And you no longer have to settle for the pale, bland colors of the 
past. Digital personal computers give you a wider palette to pick from. 

Even more, you no longer have to be content with a narrow 
choice of personal computers. For Digital gives you three choices: Rainbow, 
DECmate, and Professional personal computers. Different kinds of personal 
computers, because there are different kinds of problems to manage. 

So if youVe been unhappy with the history of personal compu¬ 
ting thus far, be glad. A new generation has begun. 
Tb find out more, call 800-DIGITAL and we’ll send 
you our free personal 



Rainbow 100 


The low cost bigb performance machine 


computer brochure. Or write: Digital 
Equipment Corporation, 200 Baker Avenue, 
Media Response Manager, CF01-1/M94, 
Concord, MA 01742. 


mum 


Professional J50, DEQnatc, and ftttirtbow arv trademarks of Distal Equipment Corporation 
© Distal Equipment Unporalton 1982 
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Intel's 80186 


A 16 -Bit Computer on a Chip 


The 80186 is the first integrated circuit that attacks 
the cost problem in 16 -bit microcomputers. 

Tony Zingale 

Product Marketing Engineer 
Intel Corporation 
3065 Bowers Ave, 

Santa Clara, CA 95051 


Two factors are slowing the rush to 
16-bit microcomputers. The 16-bit 
systems cost more than their 8-bit 
ancestors, and they have less soft¬ 
ware available to them than 8-bit sys¬ 
tems. Fortunately, time is solving the 
problem of software availability for 
16-bit machines, and very-large-scale 
integration (VLSI) will soon reduce 
the cost of 16-bit systems. 

The 80186 or iAPX 186 (advanced 
processor) from Intel is the first in¬ 
tegrated circuit that addresses the cost 
problem in 16-bit microcomputers. 
The phrase "computer on a chip” is 
often used to describe microproces¬ 
sors, but they are really central pro¬ 
cessing units (CPUs) only. The 80186, 
on the other hand, incorporates in a 
single chip all the functions of a CPU 
board except memory. 

The 80186 combines an enhanced 
8-MHz 8086-2 CPU with a dock gen¬ 
erator, two independent high-speed 
DMA (direct memory access) chan¬ 
nels, and a programmable interrupt 
controller. It includes three program- 

About the Author 

Tony Zingale „ product marketing engineer 
for Intel's 80186 and 80188 microprocessors, 
has extensive experience in the use of micropro¬ 
cessor technology in a unde variety of applica¬ 
tions. 


mable 16-bit timer/counters, pro¬ 
grammable memory-select and pe¬ 
ripheral-select logic, a programmable 
wait-state generator, and a local bus 
controller, all on one 68-pin chip (see 
figure 1). One 80186 chip will replace 
as many as 20 other chips, reducing 
the size, weight, power-supply re¬ 
quirements (a single 5-volt supply is 
all it needs), and the cost of the sys¬ 
tem while increasing performance 
(see table 1). 

Up until now, the difference in the 
cost of integrated circuits for 8-bit 
and 16-bit systems has been signifi¬ 
cant. A little computation confirms 
that fact. Building an 8086-based 
computer system requires the CPU 
chip ($19,15 in quantities of 10/000) 
and additional integrated circuits that 
cost $52.35. Building an 8-bit 
8085-based system requires a CPU 
chip that costs only $2.65 and other 
chips costing $27/10, for a total of 


$29,75. The integrated circuits for an 
8086-based system, then, cost $41.75 
more than similar parts for an 
8085-based system. 

The 80186 chip narrows that price 
differential considerably. While the 
chip itself costs $30,00, the additional 
integrated circuits to complete the 
system cost only $5.90. Consequently 
the integrated circuits for the 80186 
cost only $6.15 more than those for 
the 8085 system (see table 2). 

Equally important to the end user, 
the 80186 uses the same instruction 
set as the 8086 and 8088 and is com¬ 
patible with the large and growing 
body of software and peripherals 
available for those systems. The 
80186 adds 10 instructions that enable 
programmers to make more efficient 
use of the code, and Intel is revising 
its development software tools to in¬ 
clude support for the new instruc¬ 
tions. 



8085 

8086 

80186 

80286 

Performance in MiPS 

,07 

0.3 

0.7 

1.5 

Cost/performance 

700 

1500 

10,000 

7500 


ratio in IPS/$ 


Table 1: Performance comparisons of four microprocessors . MIPS means million in¬ 
structions per second; IPS/$ means instructions per second per dollar , 
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SuperSoft 



The Real Thing 

In a world where Ada is becoming a widely accepted standard, it is 
important that programmers learn this language quickly. SuperSoft 
Ada provides an excellent means for doing just that. And in contrast 
to other Ada-like languages, SuperSoft Ada supports standard Ada 
syntax and only standard Ada syntax. This means you'll learn to write 
programs in valid Ada code only. 


SuperSoft Ada 


SuperSoft Ada is a native code, fully recursive, multi¬ 
pass compiler which generates “.COM” files. While 
currently a subset, SuperSoft Ada supports many fea¬ 
tures of the standard Ada languages such as: 


loop 

procedure 
strings 
console I/O 
arrays 
for 

characters 


floating point 
printer I/O 
case 
while 
integers 
disk I/O 

integers with exponents 


types 

• user defined types • derived types 

• enumeration types (no I/O) • records and selected 

components 

attributes 

relational operators for arrays and strings 
control structures 


• labels • goto • exit 


The second release of SuperSoft Ada (2.0) includes 
the most useful features of standard Ada. Anyone 
purchasing an early release will be promptly notified 
of all updates and charged only for the small price 
increase of later releases. 

Ada is a state-of-the-art language designed for the 
demanding, contemporary user/programmer. Because it 
is required by the Department of Defense, Ada is certain 
to become a dominant language soon. Begin learning 
and using Ada now with SuperSoft Ada. 

This compiler is presently an incomplete implementation of the Ada 
programming language. It is intended that this compiler will be further 
developed to enable implementation of the complete Ada programming 
language, and then to be submitted to the Ada Joint Program Office for 
validation." 

(Requires: 48K CP/M®) 

Ada Compiler: $300.00 
Manual Only: $ 40.00 

Japanese Distributor: ASA Corporation International. 3-23-fl, 

Nishi-Shimbashl, Minat^Ku. Tokyo 105. Japan. 

Tel. (03)-4375371 Tetex: 0242-2723, 


in out/out mode parameters for subprograms 
pragmas 

• list • print • optimize 

• include • system 
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European Agent: Micro Technology Ltd. 51 The Pantiles, 

Tunbridge Walls. Kent England TN2 5TH. TEL OB92-45433. 

Telex: 95441 Micro-G 

'Ads Js a trademark ol the Department of Defense (Ada Joint Program Office) 
CP/M Is a registered trademark of Digital Research. Inc. 
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Figure Ir (la) Chips necessary to make an 8086-based microcomputer system, 
(lb) Chips necessary to make an 80186-based microcomputer system. 


10K Piece Kit 


S0186 

$30.00 

2 latches (8282) 

5.90 

total 

$35,90 

Equivalent 16-bit CPU Board 


8086CPU (5 MHz) 

$19.15 

DMA controller (8237A 5 + 8212 pert) 

15 30 

interrupt controller (8259A) 

3.75 

timers (8253) 

3.40 i 

2 latches (8282) 

5.90 

2 transceivers (8286) 

5.90 

chip-selects (6 memory/7 peripherals) 

3.50 

wait-state generator 

3.50 

local bus controller (8288) 

7.95 

dock generator (8284A) 

3.15 

total 

$71.50 

8-bit CPU Board 


8085CPU (3 MHz) 

$ 2,65 

interrupt controller(8259A) 

3.75 

DMA controller (8237 + 8212 port) 

0.80 

timers (8253) 

3.40 

latch (8282) 

2.95 

transceiver (8286) 

2.95 

chip-selects (3 memory/3 peripherals) 

1,75 

wait-state generator 

3,50 

total 

$29.75 

Note: An 8038-based 8-bit board price tollowing a similar set of options comes to a total of 

$58.65. 


Table 2: Price comparisons of chips necessary to make 8- and 16-bit systems based 

on Intel microprocessors , 




The Intel 8086 family is growing. 
The 80186 expands on the basic 
workhorse 8086, and the 80286 (see 
the text box on page 144) adds multi¬ 
user capabilities. The 8088 has the 
same 16-bit internal architecture as 
the 8Q86 r but it uses an external 8-bit 
bus. The same is true for the 80188 or 
iAPX 188 highly Integrated 8-bit 
microprocessor; (Unless otherwise 
noted, all references to the 8086 and 
80186 apply to the 8088 and 80188.) 
For detailed information about the ar¬ 
chitecture of the 8086, see The 8086 
Book by Russell Rector and George 
Alexy (Osborne/McGraw Hill, 1980} 
and The 8086 Primer by Stephen P. 
Morse (Hayden, 1980). 

System designers who are familiar 
with the 8086 will recognize the iden¬ 
tical architectural scheme in the 
80186, In some cases, hardware has 
been used to support functions 
formerly handled in microcode. 
Though the programmer's instruc¬ 
tions are the same, the user will notice 
the enhanced performance of the 
80186 (see table 3). 

The instruction set, including the 
new instructions, is divided into those 
for data transfer, arithmetic opera¬ 
tions, string manipulation, 
logicals/shifts/rotates, processor 
control, procedure entry and exit, 
and program-transfer operations. 
There are 101 instructions in the 
80186 set (see table 4), 

The registers within the 80186 are 
identical to those in the 8086, with the 
addition of the 16-bit relocation 
register, which locates the 256-byte 
peripheral control block in the 
80186's 1-megabyte memory or 64K 
I/O (input/output) space. The con¬ 
trol-block registers define the func- 
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** GRAPHICS CAPABILITIES *t 

* Nigh Performance Graphics 

* Tektronix 4010 [cSspat itrs l ity 

* Automatic Seal mq \ 1®3tlW3» 
with 258x512 resolutton 

* Alpha Node (35 lines > 73 cols^ 

* Optional Joystick 

* Conned]on to Ley Cost Printer 
for Graphics Hardcopy 

* ASCII and API character sets 

* Block Fill, Dotled/Dashed Lines 


u i iHi^CKT* it KICLIQNSI 


II DISPLAY TERMINAL CAPABILITIES <» 


* ANSI Standard Conformance 

* DEC Software Compattbi1 1 ty 
*00 132 Columns. Windowing 

* 4 Pages of Memory Standards up to 81 
*43 Prpgr a unable Functions 

* ASCII and APL models 

* High Pesolulion Amber Phosphor 

* Setup Node 


Single quantity 



..Vi;-i':' ;v,<,',^v -f' 

Whether used i n video display mode or in its high performance graphics mode, Human Designed \ 
Systems’ cqnceptGVT has more to offer at its price forterminal operators, interactive users, and 
applications developers than any other terminal available today. 

Use the concept GVT graphics terminal for all its worth. Call 215-382-5000 or your local HDS 
sales/service office for a demonstration and free, no-obligation,’trial in your office. 

f f ? « I t • 


r* 8 





Boston - (617) 329-3510; Chicago — (312) 625 2960; Delia* 
| 410-94- ‘ ' ' * “ 


(716) 223 4490; Syracuse; (315) 699-260 
Ply. Limited: (02) 427 3555; Belgium - 


(214) 695-8031; Delaware - tnlocon: (302) 239-2942; Hawaii — Gray Associate*: (808) 261-3751; Los Angeles 

--- ‘ ' ---* “ ■ " ‘ - Naco Els ’ - 


— (213) 410-9454; Northern New Jersey — Infocon: (201) 624-1372; New York City Area — Infocbn; (212) 699-9833; New York State 


- Naco Electronics: Rochester: 


Pty. 

Modulsystem O' 

02/461 22 52; United Kingdom - Sbandelt Systems Ltd,: 02407- 


San Francisco -- (415) 692-4194; Washington, DC — International Systems Marketing; (301) 279-5775; Australia — I. O. Peripheries 
“ Systems: Toronto; (416) 362-1063; Denmark — ADCO*f~ 


I: (02)'427 3555; Belgium — BELCOMP: 091/25 22 66; Canada — CAIL Systems: Toronto: (416) 362-1063: Denmark A DCOM Data Aps: 1-19 44 66; Finland 
m OY: 0-6926511; France — Walton; (1) 226.06.90; Singapore — DTS Singapore:^65)33-69-566|Sweden - AllnovtiData AB:08-372515;Switzerland — Mliekag: 


Mmvj 

DISTRIBUTORSHIP INQUIRIES INVITED. Circle 187 OR inquiry card. 


- COMKO Compiitersystemges, mbH: 0221-48 30 51. 
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CP/M 

GRAPHICS 

SOFTWARE 

PLOTWARE-z 



On ALTOS, APPLE, 
OSBORNE, ZENITH, 
and most others. 

THE MOST COMPLETE: 

Use THREE ways: 

1 "MENU" GRAPHICS (easy, friendly) 

2. "COMMAND FILES 1 ' (powerful, flexible) 

3. COMPILER LINKED" (Fortran, etc.) 
Use on; most CRT's, dot matrix printers, 
plotters, word processing printers 

THE MOST PROVEN: 

2 years in the field 

THE MOST IMPLEMENTED: 

1 8 bit and 16 bit machines 

2. USER MODIFIABLE 

3. many applications programs 

$399 complete 
$35 manual only 

VISA, MC, C.O.D., CHECK, M.O, 


THE ENERCOMP 
COMPANY 

P.O. Box 26014 
Lakewood, Colorado 80228 
<303)988-1648 


Also Available Through 

WESTICO 

The Software Express Service 

2b Van Zant Street * Norwalk. Connecticut 068S5 

(203)853-6880 * Telex 643788 

and selected dealers. 


Relative 30186 Execution Times 

8086 time divided by 80186 time (8-MFIz clock rate) 


Instruction 

8086 (5 MHz) 

8086-2 (8 MHz) 

8086-1 (10 MHz) 

Move Contents of 

Register to Memory 

2.0 to 2.9 

1.2 to 1-8 

1.0 fo 1.4 

Add Contents of 

Memory to Register 

2.0 to 2.9 

1.2 to 1.8 

1.0 to 1.4 

Multiply 16-bit Register 

>5.4 

>3,4 

> 2 + 7 

Divide 16-bit Register 

>6.1 

>3.8 

>3.0 

Multiple (4-bits) 

Shift/Rotate Memory 

3.1 to 3.7 

1.95 fo 2.3 

1.6 to 1.8 

Conditional Jump 

1.9 

1.2 

1.0 

Bfock Move (100 bytes) 

3,4 

2.1 

1.7 


Table 3: Comparison of execution speeds of 8086 microprocessors to those of the 
80186. 


REGISTER BLOCK 



Figure 2: The 80186 register file. Each of the four segment registers— CS f SS f DS and 
ES— defines a 64K-byte area of memory. There are four general-purpose registers: AX, 
BX r CX, and DX . The pointer and index registers are stack pointer ( SP), base pointer 
(BP), source index (SI), and destination index (DI). IP is the instruction pointer. 


tions of the on-chip timers, DMA 
support, interrupt controllers, and 
chip-select logic (see figure 2). 

Enhanced CPU 

Several enhancements have been 
made to the 80186's CPU to reduce 
the number of instructions it needs to 
carry out a task and to increase the 
overall processing speed. The multi¬ 
plier portion has been augmented 
with additional parallel hardware to 


provide a fivefold to sixfold improve¬ 
ment in executing multiplication and 
division instructions over the stan¬ 
dard 5-MHz 8086, 

Using its own dedicated hardware 
adder, the bus-interface unit (BIU) 
calculates the effective addresses of 
operands and instructions in parallel 
with the execution unit (EU). Former¬ 
ly, this task was done in microcode 
using the adder that resides in the 
arithmetic and logic unit (ALU). 
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Plug 3,000 new applications 

into your Apple' 


THE CP/M Card™ plugs CF/M Plus™ into your Apple 

i th 


The CP/M Card gives you the option of running your Apple II 
with the speed and capability of a professional Z-80 system 
with CP/M ^-compatible software. You plug in the CP/M 
Card. Then choose CP/M or your standard Apple software 

at your option. 

Plug into a big, new world of software* 
The CP/M Card gives you instant access to the world's largest 
selection of microcomputer software—more than 3,000 
CP/M-compatible applications, languages, and 
programming utilities. So, you, too can use pro- 
fessional business programs such as WordStar/ 
SuperCalc,™ Condor,™ and other high-performance 
software from Day One. Yet, you still have access 
to your present library of Apple software. 

Plug into incredible performance* 

Together, the ultra-fast CP/M Card and 
CP/M Plus run applications up to 


300% faster than your Apple system! The CP/M Card is the 
only Apple II performance package that offers the speed and 
efficiency of CP/M Plus. 

A plug about quality* 

The CP/M Card was designed and built by Digital Research, 
the creators of CP/M, and Advanced Logic Systems, the most 
respected manufacturer of Apple performance products. So 
you know the CP/M Card is the most perfectly integrated 
Apple performance package you can buy 

W T hy just keep plugging along? The CP/M Card 
provides everything you need—including 64K of 
on-board memory, CP/M Plus, CBAS1C? 
GSX™-80 and full documentation—for just $399* 
Now available through the CP/M library. 

See your local microcomputer dealer today. Or 
contact Advanced Logic Systems, 1195 East 

Advanced Logic Systems u si 4 V (in S caiifomia {4os^73o 6 o3o 6 


The CP/M Card for your Apple II. 


CP/M, CP/M Plus, the CP/M Card and CBASIC are either trademarks or registered trademarks of Digital Research Inc. Z-SQ is a registered trademark of Zilog, Inc. 
WordStar is a registered trademark of MicroPro International Corporation. SuperCalc is a trademark oF Sordm Corporation. Condor is a trademark of Condor Computer 
Corporation. GSX-80 is a trademark of Graphics Software System, Apple is a registered trademark of Apple Computer, Inc C1982 Digital Research Inc. 
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Data-Transfer instructions 

GENERAL PURPOSE 

MOV 

Move byte or word 

PUSH 

Push word onto stack 

POP 

Pop word off stack 

PUSH(X) 

Push user-specified value 

PUSHA 

Push all registers on stack 

POPA 

Pop all registers from stack 

XCHG 

Exchange byte or word 

XLAT 

Translate byte 

INPUT/OUTPUT 



IN 

Input byte or word 

OUT 

Output byte or word 

ADDRESS OBJECT 


LEA 

Load effective address 

IDS 

Load pointer using DS 

LES 

Load pointer using ES 

FLAG TRANSFER 


LAHF 

Load AH register from flags 

SAHF 

Store AH register in flags 

PUSHF 

Push flags onto stack 

POPF 

Pop flags off stack 


Processor Control Instructions 

FLAG OPERATIONS 



STC 

Set carry flag 

CLC 

Clear carry flag 

CMC 

Complement carry flag 

STD 

Set direction flag 

CLD 

Clear direction flag 

STI 

Set interrupt enabie flag 

CLI 

Clear interrupt enable flag 

EXTERNAL SYNCHRONIZATION 


HLT 

Half until Interrupt or reset 

WAIT 

Wait for TEST pin active 

ESC 

Escape to extension processor 

LOCK 

Lock bus during next instruction 

NO OPERATION 



NOP 

No operation 


String Instructions 

MOVS 

Move byte or word string 

INS 

input bytes or word string 

OUTS 

Output bytes or word string 

CM PS 

Compare byte or word string 

SCAS 

Scan byte or word string 

LODS 

Load byte or word string 

STOS 

Store byte or word string 

REP 

Repeat 

REPBPREZ 

Repeal while equal/zero 

REPNE/REPNZ 

Repeat while not equal/not zero 


Arithmetic Instructions 

ADDITION 



ADD 

Add byte or word 

ADC 

Add byte or word with carry 

INC 

Increment byte or word by 1 

AAA 

ASCII adjust for addition 

DAA 

Decimal adjust for addition 

SUBTRACTION 



SUB 

Subtract byte or word 

SBB 

Subtract byte or word with borrow 

DEC 

Decrement byte or word by 1 

NEG 

Negate byte or word 

CMP 

Compare byte or word 

AAS 

ASCII adjust for subtraction 

DAS 

Decimal adjust for subtraction 

MULTIPLICATION 



MUL 

Multiply byte or word unsigned 

IMUL 

Integer multiply byte or word 

AAM 

ASCII adjust for multiply 

DIVISION 



D1V 

Divide byte or word unsigned 

IDIV 

Integer divide byte or word 

AAD 

ASCII adjust for division 

C8W 

Convert byte to word 

CWD 

Convert word to doubleword 


Table 4: The 80186 instruction set. The 80186 instructions 
not found in the 8086 instruction set are highlighted. Table 4 
continues on page 139. 
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ShiftiRotate/Logical Instructions 

LOGICALS 

NOT 

* J Nol" byte or word 

AND 

“And" byte or word 

OR 

Inclusive or" byte or word 

XOR 

"Exclusive or" byte or word 

TEST 

'Test" byte or word 

SHIFTS 

SHUSAL 

Shift logical/arithmetic left byte or word 

SHR 

Shift logical right byte or word 

SAR 

Shift arithmetic right byte or word 

ROTATES 

ROL 

Rotate left byte or word 

ROR 

Rotate right byte or word 

RCL 

Rotate through carry left byte or word 

RCR 

Rotate through carry right byte or word 

High-Level Instructions 

ENTER 

Format stack for procedure entry 

LEAVE 

Restore stack for procedure text 

BOUND 

Detect values outside prescribed range 


Additional hardware offers the 
programmer streamlined string- 
manipulation operations. Previously, 
the Repeat Prefix to Move instruction 
on the 8086 caused a delay for each 
byte that was moved because a 
microcoded subroutine had to be ex¬ 
ecuted to decrement the CX register 
and check the status flags for 'end of 
move/' The extra hardware on the 
80186 eliminates this overhead by 
performing these operations in 
parallel. As a result, string-move op¬ 
erations occur at nearly bus band¬ 
width (2 megabytes per second). 

Bit-manipulation instructions such 
as Shift and Rotate have also been en¬ 
hanced by means of additional hard¬ 
ware. Now both operate at a rate of 1 
bit per clock. 

Superset of Instructions 

The 80186 adds additional instruc¬ 
tions to those of the 8086. The Block 
I/O Move instruction is similar to the 
existing 8086 string instructions but 
allows the source or destination to be 
in the I/O space rather than in 
memory. If Block I/O Move is used 
with the repeat prefix, the number of 
words or bytes specified by the CX 
register is moved. The result is a very 
high transfer rate (4 megabytes per 


Program-Transfer Instructions 



CONDITIONAL TRANSFERS 

UNCONDITIONAL TRANSFERS 

JAJNBE 

Jump if above not below nor equal 

CALL 

Call procedure 

JA/JNB 

Jump if above or equal not below 

RET 

Return from procedure 

JB/JNAE 

Jump if below not above nor equal 

JMP 

Jump 

JBEJNA 

Jump tf below or equal not above 

JC 

Jump if carry 


ITERATION CONTROLS 

JE/JZ 

Jump if equal/zero 

JG/JNLE 

Jump if greater/not iess nor equal 

LOOP 

Loop 

JGE/JNL 

Jump if greater or equal/not less 

LOO PE/LOO PZ 

Loop if equal/zero 


LOOPNE/LOOPNZ 

Loop if not equal/not zero 

JLE/JNG 

Jump if less or equal/not greater 

JCXZ 

Jump if register CX = G 

JNC 

Jump if not carry 

JNE/JNZ 

Jump if not equal/not zero 


INTERRUPTS 

JNO 

Jump if not overflow 

JNP/JPO 

Jump if not parity/parity odd 

INT 

Interrupt 

JNS 

Jump if not sign 

INTO 

Interrupt if overflow 

JO 

Jump if overflow 

IRET 

Interrupt return 

JP/JPE 

Jump If parity/parity even 



JS 

Jump if sign 
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If your printer uses your Apple 
more than you do, 
you need The Bufferboard. 


If your Apple is locked into the"PRINT" 
mode so much that you’ve taken up soli¬ 
taire to kill the boredom, you need a 
buffer And if your computer is the Apple 
II or III, the only buffer for you is The 
Bufferboard. Expandable to 64K of stor¬ 
age p The Bufferboard stores an instantane¬ 
ous bucketful of print data from your 
computer Then it Feeds the data to your 
printer at its own printing rate. Your Apple 
is set free from driving your printer and is 
ready for more data from you. 



Take your existing interface— 
and buffer it! 

Only The Bufferboard has a simple 
Interface-Docking System. No bulky boxes 


or expensive power supplies are needed 
because The Bufferboard fits right into 
your Apple—and docks onto your existing 
printer interface. The result is convenient 



and economical buffering of most popu¬ 
lar printer interfaces, including the 
Grappler + ™ interface, Epson interface, 
and Apple printer interface. Thirty sec¬ 
onds and a single hook-up are all you need 
to end the printer waiting game forever. 

Up to 20 letter-size pages 
stored at a time. 

The Bufferboard comes standard with 
16K, and is expandable to 32K or 64K of 
buffering capacity with the addition of 


memory chips. This "bucket" will hold up 
to 20 pages of a print job, allowing you 
freedom to use your Apple. 

The Bufferboard—designed 
exclusively for the Apple Computer. 

Specifications: 

* Versions for Grappler + interface, Epson 
interface, Apple interface, and other popu¬ 
lar printer interfaces • 16K buffer standard 

* Upgradeable to 32K or 64K * Automatic 
memory configuration * Automatic self 
test * Includes interface docking cable. 

The Bufferboard is made by Orange 
Micro, Inc. : the same people who brought 
you the popular Grappler + printer inter¬ 
face Both the Grappler + and The 
Bufferboard are now available at your 
local Apple dealer. 

Apple is a registered trademark of Apple, Int 
Epson is a registered trademark of Epson America. Inc. 

SSOronge micro 

1400 N, Lakeview, Anaheim, CA 92807 
U S A. (714)779-2772 
TELEX, TX 183511 CSMA 



For Apples and Printers 


Circle 310 on Inquiry card. 
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COMPLETELY REDESIGNED. 

NOW, THE GRAPPLER +. 

The original Grappler was the first 
graphics interface to give you hi-res 
screen dumps from your keyboard. 
The new Grappler + with Dual Hi-Res 
Graphics adds flexibility with a 
side-by-side graphics printout of 
pagel and page 2. 

The Grappler + can now be used 
with the Apple® Dot Matrix, 
the Okidata 84, and is Apple III 
compatible Mn addition, the IDS 
Grappler + is currently available 
with color capability, including 
color graphics screen dumps. 

UP TO 64K BUFFER OPTION 
An optional Bufferboard can now 
be added to all existing Grappler 
and Grappler + interfaces. See 
your Apple Dealer for details. 

‘Requires additional software driver. 

“Requires graphics upgrade. 

& Orange Micro, Inc. 19B2 


ACTUAL APPLE II PRINTOUT USING GRAPPLER AND EPSON WIX1Q0 

_ With The, 

Grappler+ 

Printer Interlace 


CP/M is a registered trademark of Digital Research, lnc> 
Apple Is a registered trademark of Apple Computer, Inc. 


THE GRAPPLER + FEATURES: 

• Dual Hl-Res Graphics * Printer 
Selector Dip Switch • Apple III 
Compatible* • Graphics Screen 
Dump • Inverse Graphics • 
Emphasized Graphics • Double Size 
Picture • 90° Rotation • Center 
Graphics • Chart Recorder Mode 

• Block Graphics • Bell Control 

• Skip-over-pert • Left and Right 
Margins • Variable Line Length 

• Text Screen Dumps • also works 
with Pascal and CP/M® 

THE GRAPPLER + INTERFACES 
WITH THE FOLLOWING PRINTERS: 

• Anadex • Apple Dot Matrix 

• Centronics 122 • C. Itoh ProWriter 

• DM P-85 • Epson Series** • IDS 
460,560, Prism 80 and 132, 
Microprism • NEC 8023 • Okidata 
Series* * • Star Micronics Series 

• and many other printers 

^Orange micro 

1400 N. Lakeview Ave., 

Anaheim, CA 92807 U.S.A. 

(714) 779-2772 Telex: 183511 CSMA 

Foreign Dealer Inquiries Welcome 
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second) because no op codes are 
fetched during the operation. 

To support block-structured, high- 
level-language programs, Enter Pro¬ 
cedure and Leave Procedure instruc¬ 
tions are included. The Enter instruc¬ 
tion performs the calling sequence for 
a high-level language, flushes the 
register set, and sets up the segment 
pointer registers as well as performs 
the other necessary ''housekeeping' 
tasks. The Leave instruction, on the 
other hand, restores the 80186 to its 
state prior to entering the procedure. 
Normally, such operations would be 
done using assembly-language sub¬ 
routines. In that case, the operations 
are performed with microcode for in¬ 
creased throughput. 

Instead of using an internal register 
to temporarily store constants during 
a routine, the new Push Immediate 
instruction lets the user put a signed 
8- or 16-bit value directly on top of 
the stack. 

Numeric calculations are faster 
with "immediate'' instructions, too. 
The two Multiply Fast instructions 


(one for signed 16-bit, the other for 
extended 8-bit values) work with im¬ 
mediate values. These instructions 
take one operand from the immediate 
field of the instruction itself and the 
other from either a memory or a 
register. In both cases, the values are 
"latched" by the new streamlined 
multiplier array for fast processing. 
These new instructions are very 
handy and were specifically designed 
for array index calculations in high- 
level languages. 

Array handling is further enhanced 
by a Bound instruction that checks to 
see that the bounds of an array index 
value have not been exceeded. The in¬ 
dex to be checked is kept in a register, 
and the upper and lower bounds are 
stored in a two-word block that is 
pointed to by the instruction's effec¬ 
tive operand address. If the index is 
out of bounds, a "trap" is generated 
that vectors instruction execution to a 
known memory location. 

Immediate Shift and Rotate in¬ 
structions speed bit manipulations. In 
addition to the 3-bit field for deter¬ 


mining left or right movement, an 
additional byte specifies the number 
of bits to be shifted or rotated; this 
eliminates the need to use a loop to 
perform that same function, 

Finally, the contents of the AX, BX, 
CX, SP, BP, SI, and DI registers can 
be pushed onto the stack with a single 
Push All instruction. Similarly, they 
can be popped off with the Pop All 
instruction. Again, this instruction 
eliminates the use of slow assembly- 
language subroutines when you're 
servicing interrupts and subroutine 
calls. Another enhancement in the 
80186 is its ability to generate an 
error interrupt when the 80186 at¬ 
tempts to execute an illegal instruc¬ 
tion op code. 

Interrupt Controller 

The on-chip interrupt controller 
can handle eight prioritized, vectored 
interrupt sources. Internal interrupt 
sources are the counter/timer unit 
and the two DMA channels, which 
can be selectively disabled via bits in 
continued on page 148 



PIONS INTERSTELLAR DRIVE is designed for use with a 
family of interfaces and software packages. Currently avail¬ 
able are interfaces for IBM, SI00, TRS80, Apple, SS5Q r and 
most Z80 uP, and software for most popular operating systems, 
t Additional interfaces are continually being developed for the 

most popular computers. 


Save valuable time! 

5 to 50 times faster 
performance than floppy disks 
and Winchester drives 


Increase your 
computer's productivity 

The INTERSTELLAR DRIVE is a high performance 
data storage subsystem with independent power 
supply, battery backup, and error detection. It has 
256KB to 1 Megabyte of solid state memory integrated 
to perform with your operating system. 


Basic Price for 256KB unit [Includes Interface and software] 

S 1 095 ■ ft us tax (w ^ ere apptiwbk) and shipping 

Visa and Master Card accepted. [__ 

PION ,INC. Tel. (617)923-8009 

101R Walnut St., Watertown, MA 02172 


TRSS0 trademark of Tandy Corp. Apple trademark of Apple Computers 
Interstellar Drive trademark of PION, Inc. 
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PKASO 


PKASO 


PKASO 


Printer Interface Family 


Welcomes the 
New Apple lie.. 
We work together. 


The PKASO family makes you 
and your Apple Computer 
a master of text and graphics 


PKASO makes it easy to use the features of your 
printer—select character sizes, vary line spacing, 
even print in colors. Simple PKASO commands 
make these features usable from the keyboard or a 
program. 


PKASO Interfaces 
come complete 
with Cable, 
Instructional 
Diskette and 
Comprehensive 
Manual. 


PKASO also adds features to your system Press a 


few keys and get a snapshot "dump" of the image 


you see on the screen—text or graphics. Add new 
characters and symbols that you couldn’t print 
before, using our SuperFont ™system. Add our 
new PipeLine'-' printing butter and your printer 
can take its time while you and your Apple move 
on to the next task. The PipeLine is a modular add¬ 
on to the standard PKASO board. 


The PKASO interface is designed for Apple II and 
Apple Hi in all the popular configurations. It prints 
in full color on the IDS Prism Printer, and in striking 
black on C. Itoh. Centronics, Epson, IDS. NEC, and 
Okidata matrix printers. 



Interactive Structures Inc. 
146 Montgomery Avenue 
Bala Cynwyd, PA 19004 
Telephone: (215) 667-1713 
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continuous checks, invoices, 
statements, letterheads and labels. 
Designed to work with programs from over 
200 software sources... or program to our 
attractive forms yourself with guides provided. 
Full color catalog also has stock tab paper, 
envelopes, diskettes, many other supplies and 
accessories. 

• Quality products at low prices 

• No "handling charges” or hidden extras 

• Available in small quantities 

• Money-Back Guarantee 

Fast service... buy direct by mail or 
PHONE TOLL FREE 
1+800-225-9550 

(Mass, residents 1 + BQO-922-S560) 

&:G0 A M-1o 5:00 P.M . ET 


NAME PHONE 


COMPANY 




STREET 





Required to help us send you correct information: 

SOFTWARE BRAND PACKAGE# 

j —1 Do own 

1 — 1 programming. 

COM PUTEfl MAKE MO □ EU 

pn Have no) 

1—1 purchased yat. 

YOUR LiNE OF BUSINESS 

Number of 
employees. 


Computer Forms 

JjJ|§P / 2 South Street, Townsend, 


11104 


Massachusetts 01469 


A division of New England Business Service, Inc. 


The 80286 

Today's microcomputer systems are capable of serving 
many users and simultaneously running a variety of pro¬ 
grams , These multiuser t multitasking systems require high- 
performance processing f a large memory space f efficient ad¬ 
dressing, and an effective means to protect system software 
from inadvertent user mishandling. In addition, each users 
programs and data must be protected so that another users 
program cannot “write'' over them. Isolating both system 
software and user software requires effective hardware- 
supported protection. 

Multiuser and multitasking systems are not new concepts ; 
minicomputers have offered both of these features for years . 
But the demand for such microcomputer systems is a rela¬ 
tively recent development. To date , no microprocessor exists 
that has built-in memory management and protection or the 
ability to efficiently address a gigabyte {2 $Q ) of virtual 
memory . In that regard alone , 80286 or iAPX 286 sets a 

precedent , The capabilities of the 80286 along imfli its high 
performance make for a rare combination indeed. 

Moreover, the 80286 lets users take advantage of a large 
base of existing software. Underlying several new instruc¬ 
tions aimed at streamlining high-level-language coding and 
operating system execution (see table 1) is the familiar in¬ 
struction set of Intel’s popular iAPX 86/88 (8086/8088) fami¬ 
ly . The 80286 is compatible with the software that exists for 
these other processors. As a result t users can now achieve an 
immediate increase in a system's performance simply by 
making design changes in the new 80286 hardware and using 
the existing software or the growing base of third-party soft¬ 
ware written for the 8086. Later, programs may be moved to 
run in a memory management and protection environment. 
Further system enhancements or completely new products 
am be produced with no hardware changes. 

Mfmy logic elements , and therefore many active devices 
such as transistors, are required to handle all the functions 
that the 80286 includes. The 8086 microprocessor contains 
approximately 29.000 transistors; the 80286 , in comparison t 
contains 130,000. 

Organized in Four Pipelined, Functional Units 

In most microprocessors, a complete sequence of instruc¬ 
tion fetching, decoding f and execution must take place 
before the next instruction can be fetched. In the 80286, these 
operations are carried out in parallel , resulting in an overall 
increase in performance without the use of faster memory 
chips , which would be needed if performance were enhanced 
simply by speeding up the clock rate. 

Pipelined architecture permits the CPU to detect invalid op 
codes well in advance of their execution, another advantage. 
The 80286, for example , has time to perform the memory- 
protection functions without degrading the processing per¬ 
formance or restricting memory access. 

Pipelining in the 80286 is separated into four logical 
units: bus , address „ instruction t and execution. 

The bus unit provides a demultiplexed bus interface be¬ 
tween the processor, system memory , and external I/O sub¬ 
systems. It monitors bus-cycle requests from other pro¬ 
cessors or the chips own address unit , and when there is a 
pause, the bus units "prefetcher" grabs flic next instruction 
and places it in a "code queue." Here f instructions are 
available for immediate access by the chip's instruction unit. 
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The VISUAL 100 video display 
terminal is 100% compatible with 
the DEC VT100 terminal from 
identical software right down to the 
layout of the keys and the sculpturing 
of the keyboard. 

But when it comes to ergonom¬ 
ics, the VISUAL 100 is something 
else! For example, the VISUAL 100 
is designed in lightweight plastic 
that can easily be swiveled and tilted 
for maximum operator comfort. A 
detached, low profile keyboard, and 
12" or 14" non-glare screen are just 
a few of the other human engineer¬ 
ing advantages of the VISUAL 100. 


The Advanced Video package 
and current loop interface that are 
optional with the DEC terminal are 
standard with the VISUAL 100. Plus 
we’ve added an optional Buffered 
Printer Interface with independent 
baud rate, independent parity and 
printer busy via “XON-XOFF' proto¬ 
col. And although the VISUAL 100 is 
a step up from the DEC VT 100, it is 
priced a step below. Only $1,345. 
Call or write for full details. 

Service available in principal 
cities through Sorbus Service, Divi¬ 
sion of Management Assistance, Inc. 






15° backward 




Combines VISUAL’S ergono 
with DECVT100 ner 


See for yourself 




Visual Technology Incorporated 
540 Main Street, Tewksbury, MA 01876 
Telephone (617) 651-5000. Telex 951-539 
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Text box continued: 

The instruction unit receives data at a rate of 1 byte per 
clock cycle ,, decodes and formats complete instructions , and 
places them in its "instruction queue" to await action hy the 
execution unit 

The execution unit contains the CPU registers , the 
arithmetic and fogtc unit fALL/J, anti the microcode firmware 
for the CPU in read-only memory (ROM). Instructions are 
executed under the control of the ROM's internal micro¬ 
instruction sequence. When it nears completion of the se¬ 
quence, the ROM signals the execution unit to take the next 
instruction out of the instruction queue. This treadmill-like 
process keeps the execution unit operating very efficiently , 

Finally, the address unit performs the memory- 
management and protection function by translating virtual 
addresses to physical addresses and checking protection 
rights H a/i simultaneously. This unit maintains its own ex¬ 
plicit cache containing all address mapping and protection 
information (base address, boundary limit, and the access 
rights) for the virtual-memory segments currently selected by 
the executing task. By storing this information in its own on- 
chip cache, the address unit does not need to retrieve it from 
memory-based address-translation tables. Therefore it can 
perform all functions in a single clock cycle , 

By operating in parallel these units enable the 80286 to 
manage virtual memory and protect the memory without 
degrading system throughput. 

Memory and User Protection 
Via Tight Access Control 

The 80286's memory-management and protection 
mechanism is an integral part of the architecture , It is 
physically integrated on the same silicon die as the rest of the 
CPU, so the protection of system and user code and data 
does not require extensive system software or add-on 
memory-management units (MMiJ/, Such an approach has 
many advantages. It is more reliable t easier to implement, 
and faster. It also reduces software overhead 


The 80286 protects users from one another and the system 
software from its users. Each user has up to one gigabyte of 
virtual address space that may be split between shared and 
private use. Common data, files, and library routines are 
typically stored in shared space , Each user's private space is 
accessible only to him. 

Each user s large virtual address space contains his **\view" 
of the operating system. Because a/i users share the operating 
system, it is usually stored in the shared address space , Put¬ 
ting the operating system within the direct-address space of 
each user means that access to operating system routines is 
simpler and faster. Within each user's virtual-memory space 
are up to four hierarchical protection levels, so that even 
within his own space a user's application-program tasks can 
be guarded from improper access to the operating system. 

The 80286's hardware supports this four-level protection 
hierarchy . Should a fash attempt to access an address with¬ 
out right of access, the CPU wilt prevent it and then signal 
that a fault has occurred. In addition to providing more pro¬ 
tection than usual , this architecture is more flexible and effi¬ 
cient than the typical two-level schemes minicomputers and 
other microprocessors use , It offers the user more flexibility, 
configurability, and reliability for the system software. 
These features are especially important for reprogrammable 
business and office systems applications, which will typically 
have many concurrent users. 

Software Compatibility 

Like the 80186, the 80286's instruction set is a superset of 
the 8086/8088 set , and its software is compatible with them. 
This provides a real upgrade path from the 8086 and 8088 to 
the 80286 , and users can take advantage of the wealth of 
existing 8086/8088 software to get a jump on the develop¬ 
ment process * Current 8086 users will be able to enhance 
system performance immediately simply by changing the 
CPU subsystem hardware for the 80286. They can also 
modify their software to take advantage of the 80286's new 
instructions for further performance enhancements . 


BTA MODEL 953B EPROM PROGRAMMER - $359 



BAY TECHNICAL ASSOCIATES, ine. 

HWY. 603. P.O, eox 387 
9AY ST. LOUIS, MISSISSIPPI 39520 
(601) 467’8231 


Programs 2508, 2758, 2516, 2716, 27C16 r 2532, 2732, 2732A, 27C32, 2564, 
2764, 27C64, MCM68766, 27128, 

RS’232, 3 line serial interface, Xon/Xoft format, DB-25 I/O connector. 

No personality modules - software control EPROM selection. 

Extended diagnostics. 

LED warning indicates power applied to EPROM socket. 

Supports Intel, Motorola, and Intel 8086 data formats as well as HEX data 
dump. 

Automatic baud rate selection. 

T ex too I zero insertion force socket. 

Available CP/M software. 


Model 953A r programs most 24 pin EPROMS. 


Price - $269.00 
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Computers for: Business. Home Applications, Resource Management. Technology fl Science 

NEW: 15-Day Exchange Privilege (See "TERMS" for details) 

Displayed and sold at our Showroom, 12210 Michigan Ave,, Grand Terrace, CA: 

MICRO-DECISION 


SPECIALS OF THE MONTH! 


a 


by Morrow Design* 


Perfect 

desk top computer: 

► 2-60. 1 Floppy standard, 2nd optional, Optional 
erminal, or use your own. * CP/M with user friendly 
‘'shell.'' * WordStar, Spellchecker. Spreadsheet 
Microsoft Basic-80 fl BASIC. Ltsl *1195 to $1790> 
Limited Quantity CALL For Availability. 

NEW: Now with double-sided doubte-density Flop¬ 
pies (600 Kfl storage), and with Data Base Manage¬ 
ment Software CALL For Aval Fabil rlyl 


3 GRAPHICS SYSTEMS: 


NEC 

P-8800 



Personal Computer System- Just Arrived: 

All the flexibility one could ask lor, in highest perfor¬ 
mance system! Z-8Q standard. 8086 16-bit pro¬ 
cessor optional, FtOM Basic (6/16 hit). Graphic RAM. 
64 K user RAM standard, supports up to 256K. Both 
5V* and fl" floppies. Most sophisticated graphics in¬ 
clude 3 individually-controlled windows; 640x200 
pixel resolution, overall text fl graphics, RGB or 
composite display, serial & parallel ports, cassette 
interface LIMITED SUPPLY.. SC ALL! 


NEC 

APC 

Extremely sophisticated 
graphics and color display j 
(1024x1024 pixel) 16-bit 
(80861), 128K standard, expandable to 256K. 1-2 6" 
Floppies 1 MEG each (run any CP/M program avail¬ 
able on 8"). Detachable keyboard. Integral monitor 
(monochrome/colbf). Extensive software. 

HOI Monochrome. 1 Floppy .. List $3298 

H02 Monochrome, 2 Floppies . List $3996 

HOfl Color monitor, 2 Floppies . List $4996 

GALL lor appointment 


IBM/APPLE PRODUCTS: 

HARD DISKS & MICRODISKS: 

Your backup worries are over. 

DCS Hard disk 6 MEG removable ■+■ 6 

MEG fixed. List $3,499 . .ONLY $2,795 

CORONA Hard disk 5 MEG. mounts 

internally.(MV $1,536 

10 MEG.ONLY $1,919 

AMOEK 3" Micro-Floppy System, w/coni roller, 

1 MEG total. List (899 .(CALL 


| SMITH-CORONA 
TP-1: 

AT OUR PRICE, 

NO CQMPUTEH 
SHOULD BE 
WITHOUT ONE! 

Daisy-wheel, letter-quality, interfaces all com* 
puters. Serial & parallel models ai same low 
price. No less than 16 print-wheels—only 
$6.95 each List S849 ONLY 

SPECIAL, ONLY this month ... .$527 
NEW: Tractor for TP-1, 

easy retro-fit.... . . . . . .$159 




GEMINMO 

from 

Star-MIcronlcs 


All tha features ol EPSON-FT. plus backspace, con¬ 
tinuous underline. List $499.. ONLY SCALLI!) 

Special: New prices 
TOO LOW TO ADVERTISE! 

GEMINM5 similar but 15" carriage Even better buy 
List $849..........................ONLY S CALLM! 


> 


MEMORY & I/O BOARDS: 

QUAD BOARD: clock, serial & parall&l 
ports, 128K. (599 

GUAD5f2 + 64K + serial port. (369 

QUAD512 + 256K + Serial port $699 

QUADSCREEN Super-Monitor 

(166 col. m line) .SCALL 

OUADCOLOR fur better color graphics.$ CALL 


MONITORS A PLOTTERS: 





Advanced color graphics under Z-BASfC, 16 
bit {8088} & 8-bit (8085) 128K RAM, expand¬ 
able to 768K (Expand to 192K for only S180). 
Runs most IBM-PC software and CP/M. 

ZF-100 128K RAM 8/16 bit, 1 floppy 

monochrome graphics.LIST $3,249 SCALL 

ZF410 Similar to above, but COLOR 
GRAPH ICS, 2 floppies . LIST $3,999 SCALL 

ZF-120 128K RAM, 8/16 bit, 2 floppies, 
monochrome graphics, 

Integra) display .. UST $4,099 $CALL 
ZENITH Hard Disk...... .SCALL 


TetiMdeo 

803 « 



SMD Monitor: New, intermediate resolution, 6 
colors, composite inpul, audit) input and speaker 
built in superb display quality at price dose to a 
comparable monochrome monitor I 
List $449 ...ONLY $339 

AMDEK12" Amber... .$159 

AMDEK COLOR fl RGB. hi-resolution, 13“ $699 

AMOEK COLOR 111 RGB $382 

ZENITH RGB high-resolution RGB.$524 

PRINCETON high-resolution 12" RGB, . , (CALL 
NEC 12’ RGB high resolution (CALL 

TYMAC prkntor-adapter f/APPL E , $89 

GRAPPLE R.... $129 


SYSCOM-2: 

k Mk 


Mannesmann Tally MT-1601 

No other printer can match all these features: serial AND 
parallel inputs standard, 160 cps standard, dot graphics 
standard, front-panel programming standard, heavy- 

duty construction. TRACTOR INCLUDED...$654 

MT160 L: all features of MT-1601 plus LETTER-QUALITY 
printing at 50 cps. 

Exceptional buy....ONLY $744 




3-user Decision-1 computer by Morrow Designs: 

Z-BO based system alloc ales each user his own 64 K RAM partition (other multi-user systems support only 46 
K partition/user). UNIX-denved operating system also emulates CP/M for broad soMware compatibility, Includ¬ 
ed wilh system: MICRONIX Operating System. CP/M. WordStar. Spell-Checker, LogiCalc, Microsoft BA5IC- 
80. BAZIC, Personal Pearl Data Base. Supports up to 15 users! System W/256K RAM, 16 MByte Hard Disk, 1 
5 *A Floppy (fl" optional), Clock, interrupt Controller fl Centronix port. Accounting. Inventory, Data Base 
Management software optional. List $7395 ......... .SCALL 




i 




COMPLETE TELEVIDEO 
MULTI-USER SYSTEM: __ 

Multiple workstations with independent capabilities zMWM 

and tasks: 3 inventory control stalkms, 2 Accounting tS/muM. 

Office Stations, 1 Management station (16-bit) with 
graphics capability. TeieVkleo TS-816 CPU with 40 MEG hard disk 
and lape backup. Complete accounting, inventory control, financial management and business graphics programs, 
operating under Turbo-Dos w/file & record lockout for uninterrupted multi-user service. 1 high-speed dot-matrix 
printer and 1 letter-quality printer, recorve/autD-dial modem Complete integration included 

List $29,395 .CALL FOR INFORMATION 


>“ 


COLUMBIA 


IBM-COMPATIBLE 
COMPUTER: 

Ml 


VlNTEHFACES & MODEMS, ETC. 


COLUMBIA t60O 16-bit 6066, accepts all IBM 
boards, reads fl runs ail IBM software, but has also 
additional 2-60 processor to run B-bfl C/PM. So 
compatible It can even use IBM keyboard! 128K. 1 
parallel fl serial ports standard, 8 expansion slots! 
COLUMBIA 1600 package: computer as above + 
keyboard + CRT controller. List$3,635. (CALL 


> 




New. all the features of 802, PLUS: ■ Larger Screen: 
Nearly double the siandard 12" video displays. Ad¬ 
justable positioning standard! • High-resolution 
graphics under CP/M, (640 x 240 pixels) standard! • 
16 programmable function keys standard! » And Ihe 
best of all: Priced at $1000 under the 8021 With ail 
these features, the new TeleVideo computer is an 
outstanding buy!!! List $2495 

* CALL For Availability!!! 


KlP 

Apple-Compatible Computer 

Runs most software written for the 6502 (Apple II 
and the Franklin Acs) Many improvements 
engineered into this fine machine- Digital analog 
board is part of CPU rather than a separate compo¬ 
nent. High and low resolution graphics, both black 
and while and color, with video memory and sound, 
are all part of the computer. 48K, 52 keys, 16 colors, 
- .... SCALL 


EAGLE 

COMPUTERS 




NEW: COD 15-Day Exchange Privilege (subject to terms below) 

ORDERS & INFORMATION: 

Mo.-Fri. 9:00 AM-5:30 PM PST, Sat. 12:00 AM-5:Q0 PM PST 

1-(8D0) 845-5555 CA, AK. HI call (714) 703-1363 TELEX: 472 0127 ATTEN EMD 
BANK REFERENCE: BAHCLAYS BANK DF CALIFORNIA (213) 892-7244 
AMERICAN EXPRESS, VISA, MASTERCHARGE 
APQ, FPQ, INTERNATIONAL ORDERS ACCEPTS) 

INC, P.0. Box 3791, Riverside, CA 92519 


Mighty rated busi¬ 
ness computer, con- 
tigured as Word Pro¬ 
cessor at price of 

dedicated w.p (See Popular Computing 12/82). 

CP/M, CBASIC, SPELLBINDER w.p. & ULTRACALC 
included free!!! 

EAGLE IIZ8Q, 64K. 2 F'oppies 780K.$2349 

EAGLE 111 same bid 1661....$3199 

EAGLE IV 1£JM Hard Disk...$4795 

Software: Accounting Plus 

Ail 8 MOD only.......$1496! t! 

Ll EAGLE 1600.. .$ CALL^AJ 




Hayes Modems: 

SmartModem 306. (214 

SmartModem 1200.(523 

MicroModem II... $269 

MicroModem 100(3-100). $289 

VENTEL RS-232 Modem..$763 

MiCROFAZER printer butter.(139 

INTEHFA2ER T/muitl-users, up to 8 terminals 
fl 2 printers!. $239 


DOT MATRIX PRINTERS: 

NEC-6Q23A (parallel)..........S459 

AXIOM 80 col. 30cps, graph., p.. .. . $289 

Okidata A2A (ser/paraliel).$ CALL 

Okidata 83A 132 col. (s/p). $649 

Okidata S4-P 200 cps, fl 50 cps. 

correspondence mode... .. . $994 

Okidata 84-S same, but serial.$1099 

Okidata 92. just released SCALL 

IDS Microprism; serial and parallel Inputs, 
two printing speeds and printing grades: 
Dratt/GofTBspondence $529 

Letter-quality printers: 

NEC 3510 33ws serial.WM 

NEC 3530 same, paralel SI 599 

NEC 7710/30 55 cps, S/p.(2194 

DIABLO 620 25cps,ser . $1094 

BROTHER HR. 1.(794 

DAJSYWRITTR, 16K Butter . $999 

GUME NEW SPRINT II4C cps. . LIST S16S1 (CALL 


BHPiT. 



TERMS: Prices in this ad apply to prepaid orders only, reflect 5% cash discount off our regular sale prices. Per¬ 
sonal checks allow 2 weeks to clear, Fortune-1000 companies, Universities and Government only: 30-day net, based 
on our regular (non-cash) prices. CCD based on non-cash pnees and requires payment in full by Cashier's Check or 
Certified Check upon delivery. California residents add 6% tax. This ad supersedes all prior offers. Prices subject to 
change and offers may be withdrawn without prior notice. All merchandise new in original factory cartons, carry full 
manufacturer’s warranty, and are covered by full insurance during shipping. Atisolutefy no return on used or dam¬ 
aged items. Software returnable ONLY in UNOPENED original wrapping. WP now offer 15-DAY EXCHANGE 
PRIVILEGE, subject to 10% restocking charge on returned merchandise, and excluding special order items. Add 3% 
for Handling. Shipping & Insurance ($3.95 minimum). 

CP/M is a registered trademark of Oigitai Research. Microsoft MiuifiPtan are trademark of Microsoft Gwp. CYMA is irattemaffc tff 
CYMA Com., TtxtoOGS is trademark of Software 2000. Z90A s registered trademark of Zriog Inc. MtfdStv. 

OataStar. MaHMerge are trademark of MicroPro Company. APPLE & trademark of Apple Computer Inc. 
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The Standard Development 
System Includes: 

• Full Screen Editor, Filer, 
Assembler and other Utilities 

• The UCSD Pascal Compiler*^ 
» Native Code Generator 

• Ram Disk Support Above 

128 K > 

• Turtlegraphics-full use 
of VICTOR screen 
(800 x 400) 

• Complete documentation 
Options: 

• Fortran 77 and Basic compilers 

• Hard disk support 


Cn, TDI SYSTEMS, INC 
PJ 620 HUNGERFORD DR. 
[ ROCKVILLE, MD 20650 
J <301)340-6700 


TDI LIMITED 
29 ALMA VALE RD, 
BRISTOL, U K. BS8 2HL 
0272 742 796 


r NEW 
HARD 
DISK 
SUPPORT 


VICTOR 9000 It ■ trad*mark of VICTOR TECHNOLOGIES, INC. 

UCSD p-SYSTEM and UCSD PASCAL am tradimarki of tfta Raganta of the Untvanfty of California 


GET FULL VALUE 
FROM YOUR VICTOR 9000" 


with the 

UCSD p-SYSTEM™ IV.1 

Get the most from your VICTOR 
9000 as well as from you r software 
development efforts. The power 
and portability of the UCSD 
p-System Is available for the 
VICTOR 9000 from TDK 



frobco A 

A Division pi Tri-comp FiolytechnScicil. Inc. 

PO. Box 8378. Santa Cruz. C A95061 
408-429-1551 

The Miracle of Creation Can Be Yours 1 


The Serious Game Design Tool 
For The Serious Designer 
At The Price Of A Toy For The Hobbyist 


The Game Cartridge 
Development System 
tor the Atari"" 2600 
Video Computer System 1 * 

Optional; 

Atari 5200 Supersystem 
Adapt© r Package 


Features Include: 

Real-time development 
No machine modification y 

Apple IIS' 48K/one disk 
drive required. 

Now Only $495 
Call today to order „ 

408-429-1551 

All major credit ; ^ 

cards accepte d, 4 F ^/0/([ 

■/ *•••+■' Jgy' 

For high profit rewards, purdha se / / 

the tool that can do the job at an 
unbeatable price. 


Alan and Apple are 
registered trade¬ 
marks oi Atari. Inc. 
and Apple 
Computer. Inc. 
respeciively 
Video Computer 
System is a trade¬ 
mark oi Atari. Inc 


Text continued ; 

the interrupt control register. The 
controller resolves simultaneous re¬ 
quests based on predefined priorities. 
The higher-priority interrupt will 
cause servicing to cease on a lower 
one. Interrupt control can be ex¬ 
panded externally by cascading 
8259A programmable interrupt con¬ 
trol chips or 80130s to the 80186 via 
dual-function interrupt pins provided 
for that configuration. Five external 
interrupt input pins—four plus non¬ 
maskable interrupt (NMI) input—can 
be programmed to respond to either 
levels or edges. 

Chip-Select and Ready 
Functions 

All CPU subsystems must interface 
with an array of memory and periph¬ 
eral chips. In other typical microcom¬ 
puter systems, external random logic 
or VLSI components must be used to 
translate microprocessor output 
states into appropriate memory or 
peripheral chip-select signals. Because 
the 80186 has built-in chip-select 
generation circuitry, in many cases 
no additional external logic is needed 
to interface with memory I/O sub¬ 
systems. 

Users can program in a selection of 
wait states (0 to 3 states) to accom¬ 
modate memory or peripheral chips 
with a variety of access-time 
characteristics. Where the 80186 r s in¬ 
ternal wait-state selections are not 
sufficiently long, external wait-state 
generators can be ORed to the inter¬ 
nal "read J ' circuitry. 

Memory can be divided into three 
separate sections—upper, middle, 
and lower. The upper- and lower- 
memory sections are selected by a 
single select line. The middle-memory 
section is selected by four select lines, 
so it can be further divided into four 
equally sized subsections. Memory- 
block sizes may be programmed for 
2K, 4K, 8K, 16K, 64K, or 128K bytes. 
The upper and lower sections can be 
programmed for those sizes as well as 
for IK and 256K bytes. Thus if six¬ 
teen 64K by 1-bit chips are used in the 
upper segment, that select line would 
be programmed for 128K bytes. 

Peripherals are selected by as many 
as 7 signal lines. Each line is active for 
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a 128-byte memory segment (the pe¬ 
ripheral block). As many as 7 of these 
segments can be grouped contiguous¬ 
ly, and the entire 996-byte set of 
blocks may be located on any 
lK-byte boundary* Two control reg¬ 
isters, the base address register 
(FACS) and the mode register 
(MPCS), govern the function of the 
peripheral select lines. 

Users can select 5 or 7 lines. The 
5-line mode is convenient for 8-bit pe¬ 
ripherals because the remaining 2 
lines can be used as latches for the Ai 
and A 2 address lines. That way, the 
80186 can treat the address lines as if 
they were 16-bit peripherals located 
on even-address boundaries. Then no 
external logic or compensatory soft¬ 
ware routines are necessary. 

Direct Memory Access Support 

When blocks of data are to be 
moved from one memory location to 
another, or from memory to an I/O 
device, or even from one I/O device 
to another, it is inefficient for the 
CPU to handle this data 1 byte or 
word at a time. DMA makes these 
kinds of transfers much more efficient 
by limiting the CPU's involvement. 
The 80186 supports two such DMA 
channels, each capable of transferring 
data at a rate of 2 megabytes per sec¬ 
ond. 

Bach DMA channel maintains two 
20-bit source and destination hard¬ 
ware pointers that can be incre¬ 
mented or decremented after each 
data transfer. Each transfer typically 
consumes only two bus cycles, one to 
fetch the data and the other to store it 
in its new location. 

Each channel is associated with a 
control register that specifies word or 
byte transfers and states whether an 
interrupt must be generated upon 
completion. The control register also 
specifies automatic incrementing (or 
decrementing) of source or destina¬ 
tion registers, the channel priority, 
and the starting and stopping of the 
transfer itself* 

Programmable Counter/Timers 

Many microcomputer applications 
depend on timing or counting exter¬ 
nal events, generating nonrepetitive 
waveforms, and combinations of 


EEM. 

A MUST FOR EVERY 
COMPUTER 
LIBRARY. 

Tlie 1982-83 EEM/Electnonic Engineers Master is the world's largest electronics 
catalog. Over 4500 pages. Two giant volumes filled with detailed technical 
data and specifications on products from almost 1000 manufacturers. 
Components. Connectors. Capacitors. Power Supplies. Whatever you need 
you 11 find in EEM A complete sales directory and handy selection guide make 
ordering products fast and easy. Over 100.000 copies of EEM are distributed 
worldwide. To get yours, fill out the order form below. And, for a limited time, 
save over 50% off the regular price. 

If you J ra not totally satisfied, return EEM within 00 days for a full refund. 

Yest 1 want the 1982-83 EEM at over 50% off Ihe regular price. 

□ A check/money order for $29.95 is enclosed. EEM will pay all sales tax and 
shipping charges (U.$. only). 

Charge $29.95 to my: □ MasterCard □ Visa 

Name____ 

Address_ __ __ 

City___State_Zip ■_ „_ 

Credit Card No._ _Exp. Date. 

Signature _ _ 

Mail to. EEM (Hearst/UTP). 645 Stewart Avenue, Garden City, NY 11530 
Please allow 30 days for delivery- BY43 
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IIThank Youl! 


The language 
(hat is based 
on the past 
hut looks to 
the uses of 
the future. 




We have received an overwhelming 
response to our introductory demo 
package offer and would like to say 
thanks to all our satisfied customers. 

w/m m, 

Take a sample ride with our hottest product before you make your choice. Our 
demo package allows you to experience the power of JANUS/Ada, 

JANUS/Ada is a subset implementation of Ada that Includes many features not 
found in any other micro-processor programming language. These include true 
modular programming, full error messages In English, error walk-backs, and re- 
entrant initialized variables. These and more features are described In greater 
detail in our informative brochure. 

Take up to 30 days to experience the power of JANUS /Ada. Make sure it does 
what you want. Then If you find it Isn't right for you. Send it back and we ll 
return your money, no questions asked. But we re sure you'll want the complete 
package after experiencing part of the power of JANUS/Ada. Best of all you 
still can buy our demo package for $50,00. 

Information 

Call write or circle our reader service number to receive our informative brochure. 

Ordering 

Please specify your microcomputer, CPU* disk format and operating system. 

JANUS/Ada Demo Disk and Manual 

Contains evaluation compiler, linker and example programs. 

Available on 3" MS-DOS, 8" CP/M? Apple softcard and IBM-PC.$50.00 

_ $50.00 cant* 1 applied to fulUANUS/Ada package, 

JANUS/Ada Package 

Contains complete compiler, linker, assembler, example programs, 

manual and more , . - ..Prices from $300 

Available on most dish formats. Call for your system price. 

"CMwf&M-i'i, 



of Microsoit. Inc. 


OFTWARE 


^Copyright 1^63 Rfl Software 

rp&saists m sbie of the art prqpammng 


P.O. BOX 1512 MADISON, WISCONSIN 53701 


(603)244-6436 
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counting and timing. To meet these 
needs, CPU subsystems commonly 
have one or more timer/counters im¬ 
plemented with external circuitry: 
The 80186's three timer/counters 
eliminate the need for the external cir¬ 
cuits. 

Two of the 80186 s 16-bit timer/ 
counters are designed to interface to 
external circuits, and the third is for 
interna] operations, AH three have 
several programmable options that 
are selected by a set of three 16-bit 
control registers. In addition, each 
timer has its own maxim urn-count 
register (timers 0 and 1 have two). 


Each timer/counter can be pro¬ 
grammed to halt or continue when it 
reaches the specified maximum 
count. Users can program the counter 
to issue an interrupt upon reaching 
maximum count and then either con¬ 
tinue or reset and then continue. The 
various functions are programmed 
via the mode-control register, 

On-Chip System Clock 

An on-chip system clock is im¬ 
plemented by a crystal oscillator and 
divide-by-two logic. By connecting a 
16 -MHz crystal to the external pins, 
an 8-MHz system dock signal is pro¬ 


duced, This signal is used internally 
to control the synchronous execution 
of instructions and operations. One 
of the 80186 pins provides an external 
clock signal and can be used to syn¬ 
chronize external circuits to the inter¬ 
na! dock. 

Interface with Support Chips 

The 80186 interfaces with Intel's 
full line of peripheral control com¬ 
ponents, Like the 8086, the 80186 
communicates with and controls 
those components via the system bus. 
The 80186 emits the same local bus 
handshake signals as the 8086. 

Memory control, data communica¬ 
tion, and display control components 
as well as VLSI controllers are 
available for the graphics display, 
disk drive, and keyboard interface. 
Controllers for the serial and parallel, 
asynchronous and synchronous data- 
communications protocols are also 
available. 

Systems integrators can choose 
from several operating systems, 
among them iRMX-86, CP/M-86, 
and MS-DOS. Compatible operating 
system software for the above is 
available from Intel for the 8086, 
8088, and 80186, 

Many applications programs have 
been written for 8086- and 
8088-based systems. The list is grow¬ 
ing significantly as a result of IBM's 
introduction of the 8088-based Per¬ 
sonal Computer. 

For users who already have 
developed software for their 8086- or 
8088-based machines, the 80186 of¬ 
fers an additional advantage: pro¬ 
grams written for the 8086 and 8088 
will run on the 80186 without 
modification. The 10 new instruc¬ 
tions can replace longer subroutines, 
making programs more compact. 

Conclusion 

The 80186 replaces as many as 20 
chips in an 8/16-bit microcomputer at 
about half the cost of the 8086/8088 
kit of parts. It also has twice the 
capability of the standard 8086/8088 
running at the standard 5-MHz dock 
rate. The 80186 will pave the way for 
the next generation of micro¬ 
computers to be both less expensive 
and more powerful. ■ 
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EXPOTEK 

2723 W. Wind rose Suite 3 
Phoenix, Arizona 85029 

1 - 800 - 528-8960 


OKIDATA 


- 


All Prices Subject To Change 


COMPUTERS 


ATARI 

1200 - $645 800-48K - $499 

410-$77 810-$429 

830-$155 850-$159 

ALTOS 

5 -150-$2120 5-5D — $4100 

NORTHSTAR 

Advantage—$2600 Horizon 64QD—$2600 

TELEVI DEO 

802 - $2599 802H - $4450 

806 - $4950 800A - $1250 

APPLE-LOOK-A-LIKE 

CALL 


APPLE CARDS 


16K RAM - $78 Z8Q CARD - $245 
Vldex Card — $227 Smart Term — $279 
Microsoft Prem. Pk — $489 


SOFTWARE 


Apple All Major Brands - $CALL 
Wordstar - $299 Datastar — $180 

Cal cstar - $100 Spel (star — $ 165 


DISK DRIVE 


Microsci Apple Dr. - $300 
Rana Elite I — $300 
l Ran a Elite II — $450 
Rana Elite 111 - $550 


MODEMS 


HAYS - MICROMODEM - $285 
HAYS - SMARTMODEM - $210 
HAYS “ 1200 Baud — £530 


DISKETTES/BOXES 


PRINTERS 


OKIDATA 

M80 - $305 M83A - $639 

M82A - $399 w/Tractor & Grap. $479 
M84P - $978 M84S - SCALL 

ANADEX 

9500A - $1290 9501A - $ 1290 

CITOH 

F-10P — $1370 F-10S — $1375 

1550P — $659 Prowriter 1550CO-$709 
8510AP - $459 8510ACD - $550 

DATASOUTH 

DS120 — $595 DS180— $t 175 

DIABLO 

630RO — $1945 620 - $900 

NEC 

8023 - $450 7710 — $2099 

3510-$1499 3650-$1925 

Tl 

810-$1240 820-$1795 


TERMINALS 


ADDS 

A1 - $485 Viewpoint A3 — $510 

HAZELTINE 

1500 - $995 ESPR IT - $498 

TELE VI DEO 

910- $569 925- $718 

920-$735 950-$899 

ZENITH 

Z19 — $689 Z89- $2129 


MONITORS 


Amdek 300 — $140 Color I — $300 
Amdek Color II - $645 Color III - $385 
BMC Green - $85 US I Amber - $159 


_ COMPUTER ICS COMPLETE LINE 

| Elephant - $20 Scotch - $25 Dysan - $35 | SPECIAL 4164 {150ns) $9.5Qea. 


GUARANTEED 
LOW PRICES 


Customer Service 
602 - 863-0759 
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11 Where can I get a full- 
featured printer that’s 
fast and letter-perfect 
every time? I didn’t think 
I could until I got Daisy 
Systems' M45.” 


“All of the different com¬ 
puters in our offices run 
with Daisy's M45, Where 
else could we get that kind 
of versatility?” 


“I needed quality printers 
for my company’s IBM 
systems. Until I found 
Daisy's M45 t I thought 
we'd spend a fortune/’ 


"My department is 
responsible for generating 
output for five separate 
divisions. When they need 
it, I can count on Daisy." 


'Tm a microcomputer 
dealer and when I found 
that Daisy Systems had an 
inexpensive printer for 
my personal computer, 
my customers began ask¬ 
ing for it.” 



The World’s Most Versatile 
Daisywheel Printer. 

There’s never been a printer 
to match the versatility, low-cost, 
speed and reliability of our new 
Daisy M45. Its got innovative 
features that most printer mak¬ 
ers talk about but few produce. 

Take its simple-to-change 
interface unit that allows the 
M45 to be easily plugged into 
literally any computer system. 

Or its “Long Life” hammer 
that not only improves print 
quality but guarantees it for 
hundreds of million strikes. 

With 35% fewer parts than 
conventional printers, Daisy’s 
solid, proven durability gives 
you unmatched reliability. 


Talk to a Daisy owner — bet¬ 
ter yet see one at your local 
dealer, We think you’ll be duly 
impressed with Daisy’s good 
looks. And you’ll find it surpris¬ 
ingly practical to own. 



Dealer inquiries welcome. 

A Trademark of Daisy Systems Holland BV 


i Introductory Offer 

i □ I am interested in top value letter- 1 
J quality printers, send info now. 

J □ I am interested in a Daisy dealer- 
l ship, send info now. 

I Name_ I 

I Company_ ■ 

I Address_ ■ 

■ City/State/Zip_______ J 

J Phone_ J 

i Daisy Systems Holland BV 
J Nieuweweg 279, P.0. Box 125 
i 6600 AC Wijehen, The Netherlands 
J Phone 011-31(8894 )48170, Telex 48281 ! 

An AES Company Manufactured in Holland 


See us at Comdex/Spriug booths 3226*3228, 
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The Memory Hoard: Expandable* ftom 64Kb for $275 to 256KB for $575. 


The IDEAhoard: Multifunction combination bmri Memory up to 265KB. Options include serial 
[i iter face, parallel interface (printer or SASt haul disk) and/or clock/caletidarwUli battery backup 
Prices mm from $550 for 64KB with I option to $725 for 256KB with ,5 opi ions 




We think the IBM Personal Computer is die best on the 
market. That’s why we’ve concentrated our efforts on making 
add-ons strictly for the IBM PC. 

We have ideas that can make your IBM PC even better And 
more affordable. 

Granted, those are ambitious goals. Goals that take quite a bit 
of imagination - and nerve - to reach. 

And at IDE, we think we have the ideas it takes. 

Better Idea No. 1: Innovative products. 

We’re leadens, not followers. IDE was first with a Combination 


Board for die IBM PC that includes a Winchester disk drive inter¬ 
face. On the board itself. 

We were the first to let you cable both serial and parallel 
interfaces from the back of the board. Without any troublesome 
jury rigging, without wasting expansion slots, and with the unit’s 
protective cover in place. 

And the innovations don’t stop diere. Removable Winchester 
disk drives. Expandable memory boards. Printer spooler software. 
Disk emulation software. A broad array of products.. .with still 
more to come. 



















'Hit* IDMdbk: Windiesierdisk drim#ii dia^isorseV-conULfiieil external 
mount, fixed or removable c artridge I-mm #1450 to #1700. 

Special offer: I0MB(V>) external mount from $2700 to $2800. 


Minim? UngiHtl* 

llJl'Msfc 
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Better Idea No. 2: One year warranty. 

We believe in the quality of our products, We buy only 
bumt-in components: we do extensive bum-in ourselves; and 
we customize final testing to match customers’ configurations. 

That’s why we offer a full year warranty with all IDE products. 
365 days. Not 90. 

And we back it up with full software support and diagnostics, 
including software updates as necessary, 

Better Idea No. 3: Unique upgrade policy. 

When you buy any IDE product, you buy only the options you 
want. So you never have to pay for something you don’t need. 

Then you can add extras as you need them. 

Take our boards, for example. For one year; you can trade up 
a board for one with more memory and/or options for the price 
differential plus $25. In fact, you can trade up any IDE product 
for anything else in our product line the same way 

And that’s unique. 

Better Idea No. 4: Service that really delivers. 

Our products are available through IDE dealers and repre¬ 
sentatives around the country. And our network is growing 
quickly 

We offer free installation in the metropolitan areas listed 
below, and our retailers will install any of our products for you 
right in the store. 

If you’d rather do it yourself, we provide every IDE product 


with all the documentation you need to perform the installation 
yourself. In minutes, 

Better Idea No. 5: High value; low price. 

Since our products are made strictly for the IBM PC, we can 
concentrate our efforts. Run our company more efficiently. And 
keep costs down. 

But keeping costs down isn’t enough for us. We pursue an 
aggressive pricing policy, too. Because we believe that by selling 
more add-ons at lower prices, we will become a leader in the 
industry. Our ideas will see to that. 

You'll find all of IDE’s better ideas on display at the fine retail¬ 
ers shown below. 

If you don’t see one for your area, call us toll-free. r rhe list 
is growing all the time, and we’ll give you the name of a dealer 
near you. Or take your order directly by phone. 

And remember: when you think of expanding your IBM PC, 
think of IDE first. We have five great ideas for you. 

1 - 800 - 257-5027 

(In Massachusetts call 617 272-7360) 

IDEAssociates 

Better ideas for personal computers. 

44 Mall Road, Burlington, MA 01803 
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IDS Dealers: Florida: Sun coast Forms & Systems, Sarasota □ Kwa: ComputerLand, lies Moines □ Kansas: OompuType, Manhattan □ Massachusetts: Aiby Coloration, Cambridge □ Michigan: BCS Inc., Canton: The Computer 
Workshop, Houghton; MCS Inc.,Okemos □ Minnesota: Computer Depot/Baytons Computer Centers, Minneapolis, StPaul, Burnsville Center, Ridgedate, Rose-dale, Southdafe □ Nebraska: ComputerLand, Lincoln; ComputerLand, 
Omaha □ New Jersey: Peripheral Engineering Co., Mariton □ Oklahoma: Micro-Com Systems, Ttmtawa □ Tennessee: Campus Computer Corp., Nashville □ Wisconsin: LaCrosse Computer Systems., LaCrosse n IDE Representatives 
in: Boston, New York, Philadelphia Washington, D.C., Atlanta, Houston, Chicago, Los Angeles, 
































The Intel 8087 Numerics 
Processor Extension 

This chip lets you perform mathematical operations 
with 18 -decimal digits of accuracy. 


R, B. Sixningfon 
Intel Corporation 
27 Industrial Ave. 
Chelmsford, MA 01824 


So you have a shiny new 8086/ 
8088-based microcomputer and you 
want to write some accounting soft¬ 
ware that will meet the requirements 
of the fussiest CPA. Or perhaps you 
want to write some code to control 
your latest robotics experiment and 
you need to do some critical number- 
crunching with very accurate results. 
Let me introduce you to the Intel 8087 
Numerics Processor Extension (NPX), 

The 8087 NPX is a chip that will 
give you, regardless of your mathe¬ 
matical skill, the ability to write code 
that will perform mathematical 
operations with guaranteed accuracy 
of 18-decimal digits. To make things 
even easier, the NPX, known as a co¬ 
processor, is easy to interface to a 
host processor (8086 or 8088). When 
you add an NPX to one of its host 
processors, you have a Numeric Data 
Processor (NDP), 

Registers 

The 8087, due to its special status 
as a coprocessor, combines with the 


About the Author 

Bob Simington is a curriculum developer for 
Intel's customer training department. He is 
responsible for the development of all 
microprocessor training curricula. His most re¬ 
cent assignment ivas to develop a course based 
on 16-bit personal computers. 


architecture of the host processor to 
produce a processor that contains all 
the capabilities of an 8086 or 8088 
plus a register stack of eight 80-bit 
registers, as shown in figure 1. The 
NDP also brings the ability to execute 
a set of 68 new floating-point-arith¬ 
metic instructions in addition to the 
extensive instruction set of the host 
alone. These 80-bit registers hold all 
the operands for the floating-point 
operations in a format called Tem¬ 


porary Real, which is capable of rep¬ 
resenting any whole number up to 2 64 
exactly. This 80-bit format is accurate 
enough to guarantee 18-decimal-digit 
accuracy. 

You can think of the eight registers 
of the 8087 as a standard register set 
or use them as a classical stack. This 
arrangement allows you a great 
amount of flexibility in using these 
storage areas. You can use the 
registers as a stack, for example, to 
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Figure 1: The NDP register set of eight 80-bit registers. 
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Interested in. the Computational Power of the amazing 
National Semiconductor 16038? 


LMC is. That’s why we’ve been developing a new family of “mega- 
microcomputers” built around this remarkable state-of-the-art processor. 
The 16032 internally is a 52-bit microprocessor providing unrivalled 
performance. Systems using the 16032 outperform the previous genera¬ 
tion of microcomputers and many minicomputers as well. In addition to 
the larger word size, the NS 16000 family includes a floatin g- point unit 
(a standard feature on LMC’s soon-to-be-availahle 16032-based systems ) 
that performs 64-hit hardware multiply/divide. With a floating-point 
chip, the NS 16032 does 161,000 64-bit (double precision) floating point 
multiplications per second. But, most importantly, the 16032 is the first 
microprocessor to incorporate hardware virtual memor y. Virtual 
memory allows less-expensive off-board memoiy to appear as fast on¬ 
board memory - as a result, each user has a vast amount of fast memoiy 
available ( at low cost) and very large programs can be handled with ease 
(including many that previously could not run economically on micro¬ 
computers ). For example, a virtual system allows each user to compute 
as if he had 16 megabytes of program space and 16 megabytes of data 
space even if the hardware configuration has veiy little “true” RAM. 

We regard the 16032 as the most important technological advance in 
microcomputing since 16-bit processors first became available over 
three years ago. Because this advertisement goes to press early in 
February and (as we have explained) because it is a corporate policy of 
LMC never to claim that a new product has “arrived” or is “available” 
until we have completely debugged it, fully tested it and have it available 
for immediate delivery, we cannot announce full production and current 
availability of our 16032 systems. We have, however, tested our first 16032 
systems and by the time you read this advertisement, we believe we will 
have systems available for demonstration and perhaps even for delivery. 
And, because National made cross-compilers available to systems soft¬ 
ware developers over a year ago, many languages already have been 
developed for the 16032 processor. For example, UNIX (with Berkeley 
4.2 enhancements to take advantage of the 16032’s demand-paged virtual 
memory), C, FORTRAN and PL/1 already are available. 

Of course, our high-performance 16-hit microcomputers (built around 
the Motorola 68000 and Zilog Z-8000 microprocessors ) are available 
immediately and are ideal for many applications. 

If you are interested in state-of-the-art microcomputers (16 or 32-bit), 
call or write us for information. 


me 


The Logical Microcomputer Company 

140 South Dearborn, Chicago. Illinois 60603 USA^ 312-560-0250, Telex: Lexecomp 


Xlie Logical 
Alternative 


All of LMC’s equipment is protected try a 
limited one-year warranty. Service contracts 
are available as is factory service at an 
hourly rate. In fact, If a customer purchases 
our special-service feature, we will ship a 
replacement system anywhere in the free 


world, wi thin 24 hours of a hardware failure 
(at our expense ), This means that for most 
customers we can guarantee deiiveiy of a 
replacement system within one day Call or 
write us for detailed iriformation, 
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HIGH RESOLUTION GRAPHICS 

FOR SUPERBRAIN, COMPUSTAR, Z-89 & TRS-80 MODEL II. 

XCEL™ HARDWARE: A retrofit package for graphics display with 512 x 240 
resolution. TRS-80 Mod. 11, $595. All others, $895. 


XCEL™ SOFTWARE: Operates under CPM™ and is compatible with Basic, 
Fortran, Cobol, PLI and Pascal. 

SYMBOL GENERATOR- $175 

Alternate character sets with bold face, 90° 
rotation, circles, quadrants, vectors, rec¬ 
tangles and area fills, 

GRAPH PLOTTER- $175 

Line, graph, histogram, bar graph and 
scatter plot with automatic annotation 
of axes seating. 



GRAPHICS 
TERMINAL-$395 

Configures computer as a 
low cost graphics 
term! nal. 


“NEW" SCREEN PRINTER-S65 

Allows hard copy printout on most dot 
matrix printers. 



3-D GENERATOR-$345 

Creating, editing and viewing 
"wireframe” Objects from any 
angle with scaling zoom and 
graphics editor, 

SURFACE 
PLOTTER- $395 

True perspective view 
with hidden line 
removal. 




SAVE UP TO $950 ON PACKAGE PRICE OFFERS! 

FOR MORE INFORMATION CALL (213) 320-6604 


rV!AXTEK,IINJC. 

Available in Europe from Micfonex Ltd., 


2908 Oregon Court,Torrance> CA 90503 
Chew Magna, England 3042 (STD 027-589 3042) 
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PERSONAL COMPUTER APPLICATIO NS 
On Your lilt * ■ PC 


FAST FtLE is a unique system for use on your 1BJVI PC. FAST FILE meets a variety 
of user requirements through the application "generator' concept. A simple interactive 
dialog is used to define data dictionaries for each new application system you require. 
Using the dictionary FAST FILE automatically generates a completely integrated 
system of application programs providing: 

* Full Screen Menus * File Maintenance 

* Indexed File Inquiry * Password Protection 

* Report Writer * Easy to Use Documentation 

Fast File runs on the IBM PC with a minimum of two single sided Floppy Disks and 
at least 128K of memory running DOS, 

with Fast File you can create applications for: 

* Inventory and Distribution 

* Financial Planning 

* Information Tracking j ||\|C 

[703] 556-0950 


* List Maintenance 

* Data Communication 

* Calendar Management 

* Sales Analysis 


1945 SALLOWS ROAD 
VIENNA, VA eeiso 


A product al International Computer Consulting Services 

IBM PC and the IBM toga are trademarks ol international Business Machines Corp. 
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Figure 2: The effects of instructions on the 
register stack , 


pass operands to a floating-point sub¬ 
routine that expects to find its 
parameters in the 8087 register stack. 
The instruction set of the 8087 ex¬ 
ploits this capability by allowing 
assembly-language instructions that 
use the stack top as one of the 
operands implicitly. 

You can also treat these registers as 
a standard register set; the instruction 
set supports this use of the registers 
by allowing both operands to be 
specified explicitly for an operation. 
Look at the example in figure 2. 

Your NPX stack contains the 
values A, B, and C, as shown in 
figure 2a. You can cause the value in 
the stack top to be added to the value 
in the next stack element (ST(1)), as 
shown in figure 2b, and then have the 
stack popped, so that the sum is the 
new stack top, as shown in figure 2c, 
with the one instruction FADD. This 
is the classical stack operation where 
none of the operands are specified* 
The same instruction could have been 
specified explicitly with the instruc¬ 
tion FADDP ST(1) P ST. 

As another example, you could add 
the value that is in ST(1) to the value 
in the stack top and retain both 
values, as shown in figure 2d, with 
the instruction FADD ST,ST(lh All 
registers are addressed with respect to 
the current stack top* The Status 
Word of the 8087 contains a field that 
identifies the current stack-top status 
at all times* 

Status Word 

The Status Word, as its name im¬ 
plies, reflects the status of the NDP at 
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Host Computer 


Printer Parallel Interface 


Printer 
Async 


A multi-functional Octopus 


Plotter 


It's a printer buffer, a printer spooler, frees 
computer time and enables copying capability. 

A data protocol translator: 

parallel to parallel parallel to serial 
serial to parallel serial to serial 

A multitask data channel controller: 

• enables host computer to communicate 
to multiple peripherals simultaneously. 

■ enables multiple computers to communicate 
with multiple peripherals simultaneously. 

* compatible to most interface protocols. 

All in one for only $197.50. 


Standard product includes: Z8D CPU 
One parallel input port Ccentronic printer and 
IBM PC compatible). one parallel output port 
[centronic printer and IBM PC compatible), 
two Serial RS232 Asynchronous ports. 8KB 
resident memory. 

Options include: 

Up to 25BKB upgradable memory 
Graphic enhancements. 

Modem with Auto Dial capability. 

Two additional parallel ports 

Two additional Serial RS232 Asynchronous parts. 

Customized software enhancements. 


computer peripnerali 


111*7 Venice Boulevard Los Rnpeies CR 90015 call Collect ca 13] a9S-ia9'7 Telex: 19*15E1 L5R 
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The inventor off VisiCalc,® the world’s leading 
software product, introduces TKISolver —the revolutionary 
way to crunch problems on a personal computer. 


With VisiCalc, Software Arts'” created an 
entirely new application for personal 
computers—the electronic spreadsheet. 

Now Software Arts has developed 
TKISolver, another entirely new and differ¬ 
ent application for personal computers— 
the problem solver. Business and financial 
problems. Scientific and engineering prob¬ 
lems. Architectural and building design 
problems. Any kind of problem you can 
dream up, in any area. 

What’s so revolutionary about that? 


Simply this: the power of the TKISolver 
program comes from the ease with which 
you can set up problems, vary assumptions, 
find solutions, and display results. All the 
facilities needed to solve the problems — 
simple or complex-are built-in, and need 
not be developed. Once you have stated 
your problem, simply enter the known 
values, then solve the problem with a 
single keystroke. 

For even easier problem solving use a 
TKISolverPack™ in which models for 





solving common problems in 
such areas as finance, engi¬ 
neering and education 
have already been formu¬ 
lated by professionals in 
these fields. 

There is no software prod¬ 
uct in existence that solves 
problems as quickly, flexibly, 
and easily as TKISolver—The 
Problem Cruncher.’" In fact, no 



other software product even 
works the way TKISolver 
does. It is a necessity for 
personal computer owners. 

See for yourself. Visit 
your nearest computer 
store for a demonstration and 
find out how much you 
can do with a personal 
computer when it thinks 
27 Mica Lane, Wellesley, MA 02181 as flexibly OS you do. 


Software Arts 


TKISolver, TKISolverPbck and TKISolver-The Problem Cruncher, are trademarks of Software Arts, Inc. Software Arts is a trademark of 
Software Arts, Inc, and Software Arts Products Corp. VisiColc is a trademark of VisiCorp, Copyright© 1983. Software Arts, Inc. All rights reserved. 
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EXCEPTION FLAGS 
11 ■ EXCEPTION 
HAS OCCURREDJ 

INVALID OPERATION 
DENORMAL I ZED OPERAND 
ZERO DIVIDE 
OVERFLOW 
UNDERFLOW 
PRECISION 
[RESERVED ) 

INTERRUPT REQUEST HI 
CONDITION CODE 
TOP OF STACK POINTER* 31 
NEU BUSY 

(II I R IS SET IF ANY UNMASKED EXCEPTION BIT IS SET. CLEARED OTHERWISE. 

(21 SEE TABLE 3 FOR CONDITION CODE INTERPRETATION. 

(3 ) TOP VALUES; 

000 T REGISTER 0 IS TOP OF STACK. 

001 * REGISTER 1 IS TOP OF STACK 


B 

Cj 

TOP 

C 2 

Cl 

Co 

»R 

X 

PE 

UE 

OE 

ZE 

DE 

IE 


111 - REGISTER 7 IS TOP OF STACK. 

Figure 3: The various fields of the Status 


all times. The various fields of the 
Status Word are shown in figure 3. 

The Busy bit indicates whether the 
8087 is in the process of performing 
an operation at any given time. The 4 
condition bits (C3 through CO) 
denote the result of a previous opera¬ 
tion, and the host processor can ex¬ 
amine them to determine if a branch 
should take place in the program. 


Word . 


This is accomplished by storing the 
8087'$ Status Word in memory and 
then causing the host processor to 
fetch and examine the condition 
codes. 

Three of the bits of the Status 
Word. ST2 through ST0, specify 
which register is the current top of the 
stack. Notice that if the ST field con¬ 
tains 000, for example, and a value is 


pushed onto the NDP's stack, the ST 
field would decrement to 111. By the 
same token, if the ST field contains 
000 and a value is popped from the 
stack, the ST field would increment 
to 0O1. 

As it turns out, you really don't 
need to know which register is the 
current stack top, but this gives you 
some idea of what the bits mean. You 
do need to know the relative position 
of your various data elements on the 
stack, however, and keeping track of 
them is one of the jobs of the pro¬ 
grammer. 

All the remaining bits in the Status 
Word apply to exceptions (errors) 
and the way to handle them. Bits 0 
through 5 signify whether the NDP 
detects an exception condition. Table 
1 indicates the significance of these 
exceptions. Bit 7 is set to indicate 
whether the 8087 requests the host 
central processing unit to execute an 
interrupt-service routine in response 
to one of the exception conditions. It 
is possible for an exception condition 
to take place without an interrupt re¬ 
quest if the programmer masks a par¬ 
ticular exception (or group of excep¬ 
tions). Generally, however, the NDP 
uses a collection of built-in default 
routines to handle most exceptions. 

If you really want to avoid the 
messy error-condition-handling 
business, you can leave those prob¬ 
lems to the nice people who wrote the 



Super 5 has the loRowing advantages compared to the normal (loppy disk drive: 


G ha rad eristics 

Super 5 

Normal Type 

Servo molorfSpitidle con nee lion 

Direct shaft drive 

Belt drive 

Head positioning mechanism 

Metal band positioner 

Plastic CAM positioner 

Track to track time 

Approx. 3-6 msec 

Approx 40 msec. 

Write-pmtccled sensor 

Photo coupler 

Mechancial switch 

No, of tracks 

40 tracks 

35 tracks 

Super 5-T40 srngie side, Super 5-TSO (super 5w) double side. 





The Finest Quality Disk 
Drive for Apple® 

The StcftenS stands alone in fine 
quality and workmanship. The above 
facts are self evident... 

EI-EN ENT, JAPAN TLX J23325 
LOS ANGELES BRANCH 

Mitsubo Corporation 

642 S, Second Ave., Covina, CA 91723 *(213) 331-8434. 
CANADIAN INFOCOM SERVICES Tel.; (604) 736-1285 
DEALERS INVITED 

* Apple is a registered trademark of Apple Computer, Inc. 
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Working with the wrong software is like 
eating a taco with chopsticks. 

Frustrating. 


B ut now there’s DigiSoft. We 
help you choose the micro- 
software that’s right for you. 
You can't go wrong with DigiSoft, 
WeVe taken all the surprises out of 
buying software. No guesswork. No 
regrets. We give you all the information 
you need to make the right choice. But 
we don't stop there. You get plenty of 
professional support after the sale. And 
we guarantee your full satisfaction. 

Call Toll-Free 800/328-2777 
You'll get lots of help from our well’ 
trainee! software consultants. They’ll 
answer your questions, offer solutions 
and present several alternatives, 

DigiSoft has a comprehensive software 
inventory, tested and evaluated for top 
quality and performance. WeVe labeled 
our programs I, II and III, so you can 
select the features best-suited to your 
needs and budget. 

Limited Introductory Offer*: 

20% Off Asset Ifl™ 

Asset DI is a complete, easy-to-learn 
series of accounting systems, consisting 


of Accounts Receivable and Payable, 
General Ledger and Inventory Control 
Each program can function on its own 
or interface with others in the series. 
Asset III systems also interface with 
DMS, DigiSoft*s relational database 
management Series, and DCalc, our 
financial planning system, giving you 
almost unlimited possibilities for 
management information. If you’re 
interested in Asset HI or any of its 
programs, be sure to take advantage 
of this special DigiSoft price, 

30-Day Money-Back Guarantee 
Try our software in your own office, on 
your own computer for thirty days. If 
you're not completely satisfied, you're 
welcome to return it. You have nothing 
at all to lose. 

To order, or request more information, 
call or send in me coupon today. Visa 
and Master Card accepted. 

*Offer expires 5/15/83. 


Digi 


O Please rush Asset III™ @ $1320 (reg. $1650) 
□ Check enclosed. 

Charge to □ VISA □ MASTER CARD 


Exp, Date 


Signature 

Send more information about these DigiSoft 
programs: □ DMS t □ DMS II □ DMS III 

□ Asset HI □ GL III □ A/P III □ A/R III 

□ I/C HI □ DCak U □ DCak III □ Medical 10 

P Optimizer I, If HI Other: — 


Name 


Tide 


Company 


Computer Type 


Address 


City 

Mail to: DigiSoft, 

10901 Red Circle Drive, 
Mpl&M MN 55343 
Call 800/328-2777 
^612/933-7671 



State 


Professional Software Center 
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SUPElBRAIN H 


vJ 


PRICE 
BREAKTHROUGH 




Intertec Qat* Systems" new 

Super Brain II has all the features of the 

former SuperBrain, plus: 


*Below-lhe-Ilne descenders and 
reverse video 

• Faster, enhanced disk operating 
system 

• Battery operated real-time dock 

• Microsoft Basic at no extra charge 


SUPERBRAIN it Jr...$1,849 

350 K Disk —64 K RAM 

SUPERBRAIN II QD. *2,20* 

700 K Disk-64 K RAM 

SUPERBRAIN II SD.$2 T 619 

1.5 MB Disk—64 K RAM 

10 M B HARD DISK.„.$2,080 

(Includes Interface) 



IBM . PC 



COMPLETE SYSTEMS AVAILABLE 

System includes: keyboard, monochrome 
display, dual SD/DD (1 megabyte), disk 
drives. 64K RAM, parallel printer adapter 
and DOS 1,2 £ manual. 

Call for Price and Availability 


SANYO M BC 1ODD.....SI ,399 

64 K RAM-320 K Disk 

SANYO MBC 2000 ........$2,345 

64 K RAM-{2) 320 K Disk 

— Printers — 

Anadex DP-9501 A (150 cps).$1,359 

A n adex D P-9620A (200 c ps) .. 1,459 

Anadex WP-BOOO (180/330 cps).2,759 

Comrex CFM-C (17 cps Daisy).-....772 

Comrex CRTS (17 cps Daisy).799 

□aisywnler—16(17 cps Daisy).1,237 

Epson MX8G FT x/Graftrax .......,.,.555 

Epson MX100 FT w/Graftrax.725 

NEC8023 A Malrix (100 cps).499 

NEC 3510 (RS232W35 cps).1,480 

NEC 3550 (35 cps) IB M PC. .1,949 

N EC 77 tO (RS232) {55 cps).2,367 

NEC Trimllner—300 Lpm. 4.505 

Okidata ML8C (80 cps). 325 

Okidata MLB2A (120 cps)..470 

Okidata ML83A (120 cps)..719 

Okidata ML84 (200 cps).1,175 

Smith-Corona TP-1 (12 cps Daisy).,.625 

Gemini 10 (100 cps -10").368 

Gemini 15 (100 cps - 15 L ’|...................485 

Tl 810-Full Package. L535 


— Free hardware-software catalog— 

Cali or Write 

(214) 931-9069 



Star Micro 


st 


16990 Dallas Parkway • Suite 151 
□alias, Texas 75248 


Ordering Information Money Orders, 
cashier checks or bank wires welcome. 
Personal or company checks, allow 15 
days to clear. Surface freight standard 
F.Q.B. origin. Include your telephone 
number. No CQD’s please. Prices are sub¬ 
ject to change wiltiout notice. Hours are 9 
to 5 CST 

90 Day Money Back Guarantee* 

120 Day Extended Warranty** 

72 Hour Bum In Available 

$upp*a. 4 Tr.*l,.,nn, * - Hrlurn.1, *r» PHtf.lld 

□1 lllin 1*4 nul.1 5y |iHin| " " U llPI life Vfan-Hi I Ilf i|-ll*i*lP 

irvIttfcrtStai 


Invalid Operation 

Attempt to load a register that is not empty 
Attempt to pop an operand from a register 
Operand is a NAN (not a number) 

Operands cause operation to be indeterminate (%, V~ number 
Denorrealized Operand 

Attempt to use an operand that fs not normalized 
Ze rod i vide 

Attempt to divide by 0 
Overflow 

Result too large for destination format 
Underflow 

Result too small for destination format 
Precision 

Result not exactly representable in destination format 
8087 rounds result 

Note: Exception bits are "sticky" and can be cleared only by the FCLEX {clear 
exceptions) instruction. 

Table 1: The significance of the exceptions. 
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X X X 

1C 

R C 

_i_ 

P c 

_i_ 

M 

X 

PM 

UM 

OM 

ZM 

DM 

IM 


EXCEPTION MASKS 

(!■ EXCEPTION IS MASKED) 


INVALID OPERATION 
DENORMALIZED OPERAND 
ZERO DIVIDE 
QVERF LOW 
UNDERFLOW 


PRECISION 

IRESERVED1 
INTERRUPT MASK 
f1 *INTERRUPTS ARE MASKED 1 
PRECISION control in 

ROUNDING CONTROL 12) 

INFINITY CONTROL 

10 * PROJECTIVE, 1 = AFFINE ) 

(RESERVED) 


tit PRECISION CONTROL 
00 = 24 BITS 
01 = RESERVED 

10 ' 53 BITS 

11 = 64 BITS 


121 ROUNDING CONTROL 

00 ■ ROUND TO NEAREST OR EVEN 
01 * ROUND DOWN (TOWARD “ ® ) 

10 = ROUND UP (TOWARD + 1 

1 1 1 CHOP (TRUNCATE TOWARD ZERO) 


Figure 4: The Control Word, 


IEEE standard that specifies the NDP 
default routines* (See the text box on 
pages 174-175 .) In other words, you 
can take responsibility for handling 
an exception condition or you can let 
the chip do it. To inform the NDP 
which exceptions it will handle and 
which ones you will handle, you use 
the Control Word. 

Tag Word 

Before we move to the Control 
Word, let's look at one other thing. 


How would the NDP know if we had 
tried to pop something from an 
empty register so that it could set the 
invalid operation flag? For that mat¬ 
ter, how would it know if one of the 
operands was not a number? Well, 
the NDP stores a Tag Word that con¬ 
tains a 2-bit field for each of the eight 
registers, and which keeps track of 
the contents of each register and 
marks the contents as being Valid, 
Zero, Special (not a number, infinity, 
etc.), or Empty* 
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DBPlus 

SORT, COMPRESS, and TRANSFORM 
dBASE II' DATA FILES 


100 



0 500 1000 2000 


RECORDS SORTED 

If you are serious about dBASE II ™ 
you need DBPlus. This program 
runs outside of dBASE H and per¬ 
forms the following important 
functions on dBASE 11“ data files: 
•Sort 

• Compress/Decompress 

• Transform 

DBPlus™ is designed to free you 
from the chore of typing or 
memorizing a new language. In 
most cases all you have to do is 
move the cursor to the next menu 
item and press return! 

SORT 

DBPlus™ can sort a data file up to 
15 times faster than dBASE II™on a 
single field; 32 fields may be sorted 
in a single pass and each additional 
field requires 1% more sorting time. 


COMPRESS/DECOMPRESS 
A copy of any dBASE II™ data file 
can be produced which is only 
30% to 40% of the original size. 

The compressed file will save 
you transmission time and phone 
costs when you send a data file 
over a modem. 

Making backup copies of large 
data files can use up many floppy 
disks. Compressed files will save 
you space in archival storage. 

TRANSFORM 

You can now modify the structure 
of any data file by adding, deleting, 
and modifying fields without any 
programming knowledge. 

DBPlus™ can also create a new 
file which is compatible with 
WordStar/MailMerge.™ 

Now retailing for $125. 

Manual and demo disk may be 
purchased separately. 

Dealer and distributor inquiries invited! 

HumanSoft 

661 Massachusetts Avenue 
Arlington, Mass. 02174 
(617) 641-1880 

dBASE 11 is a registered trademark of AshtonTate, Inc, 
WordStar/MailMerge is a registered trademark of MicroPro. Inc. 

DBPlus is a registered trademark of HumanSoft 
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FLOPPY DISK DRIVES - 
QUME 

242 - Half height DSDD 48TPI 
842 - Full size DSDD 48TPI 

TANDON 

TM-848-2 - Half height DSDD 48TPI 

MITSUBISHI 

M-2894-63 - Half height DSDD 48TPI 

FLOPPY DISK DRIVES - 
QUME 

142 - Half height DSDD 48TP! 

542 • Full size DSDD 48TPI 
592 - Full size DSDD 96TPI 

TANDON 

TM-100-2 - Full size DSDD 48TPI 
TM-100-4 - Full size DSDD 
(For the IBM PC) 

MITSUBISHI 

M-4853 - Half height DSDD 
M-4854 - Half height DSDD 

WINCHESTER HA 
AMPEX 

Pyxis 7-57i” 7MB capacil, 

Pyxis 13 - 5'/i" 13MB cap: 

Pyxis 27-5 ’A" 27MB ca, 

* ** 1 year warranty 

WINCHESTE 
MEDIA DIST 

MD-10 - 11MB G 
MD 20 - 22MB 
For Z-80, CP/M sMIH 


8 f 


PRICE QTY. ONE 


450.00 



PRINTERS 
QUME 

Sprint 11-40 CPS Daisy wheel 

MPI 

Printmate 150 A-1 - Serial, 4K butter 


5.00 

165.00 


335.00 

39500 


650,00 
795,00 
1225,00 


2695.00 

3595,00 


479.00 

595.00 

625.00 


595.00 

75000 

750.00 


1395 00 

999,00 



(408) 438-5454 

SUPPLIES AND ACCESSORIES ALSO AVAILABLE 
DEALER INQUIRIES INVITED 

TERMS: COD, CASH WITH ORDER, MASTERCARD, VISA 
FREIGHT CHARGES WILL BE ADDED TO ALL ORDERS 

Circle 257 on inquiry card. 


Control Word 

The Control Word is shown in 
figure 4. The least significant portion 
of the Control Word coincides with 
the least significant portion of the 
Status Word in that you set or clear 
these bits to mask or unmask (respec¬ 
tively) the exception conditions and 
to disable or enable the ability of the 
8087 to interrupt the host processor* 
The Control Word also has bits that 
allow you to set the precision of the 
NDP to various levels* You should 
realize that there is no advantage to 
lowering the precision of the NDP in 
terms of execution speed. This 
capability exists only to allow the 
8087 to more accurately emulate 
previous floating-point products that 
might be replaced by the 8087* 

The next 2 bits in the Control Word 
set the rounding convention that the 
NPX uses* You can set the NPX to 
round up, round down, round to the 
nearest or even number, or to round 
toward zero. 

Lastly, a bit in the Control Word 
selects the model of infinity for the 
NPX. Just think, philosophers argue 
whether infinity even exists and you 
get to define it in one of two different 
ways! 

Simply put, the first method, 
known as the Affine closure mode, 
considers that there are numbers that 
are positively infinite and numbers 
that are negatively infinite. While this 
may seem reasonable, it can cause 
unexpected problems in calculations. 
For example, if we divide a number 
by the number X, and X is very, very 
small and positive, the result could be 
positive infinity. If X is very, very 
small but negative, the result could be 
negative infinity* In other words, you 
have two very different results. 

The Projective closure mode uses 
only one infinity* Although it is very 
large, it has no sign* This mode is the 
easiest to use and therefore is recom- 
mended. 

Exception Pointers 

If an exception does take place, and 
you have unmasked that particular 
exception flag, it would be nice to 
know a few things before you jump in 
and try to recover from your error* 
You would probably like to know 









Thoughtware™ tames your 
CP/M system for just $49.95 


CL/P™, our Command Line 
Interpretive Program, makes your system 
more efficient than ever before. CUP 
replaces the Interactive portion of CP/M 
with a user friendly "shell”. CUP Is 
sophisticated enough to satisfy the entire 
spectrum of needs from the novice to the 
most expert programmer. 

Command FlJes 

Command sequences that you use often 
can be placed in a command file. From 
then on you’ll never type the commands 
again, since typing the name of the file will 
execute the commands as if you typed 
them by hand. These files can ask ques¬ 
tions and perform different tasks depend¬ 
ing on the answers received. In addition, a 
special command file can begin working 
whenever your computer is turned on. 


A Unix™ like environment with 
I/O redirection and pipes. 

With CUP you can direct screen output 
from any program to a file for later viewing 
or printing. CLIP can also take any 
program's input from a file instead of the 
keyboard. "Pipes" force the output from 
one program into the input of another 
automatically. 

Sophisticated command language 
with over 50 commands. 


Also get 50% off our file encryption 
program. Just $25.00. 

If you have more than one person ac¬ 
cessing your computer, then you need our 
file encryption program. This program 
won't stop the KGB, but it will stop others 
f rom seeing sensitive data. A twelve-char¬ 
acter password gives you all the protection 
you need. For just $25.00, you cant afford 
to be without it 


ORDERING 

INFORMATION: 

Order HOT LINE: 8-5 mst 
1-800-821-6010 /(AZ 327-4305) 

CLIP $49.95 

Tools $49.95 ($25.00 with CLIP! 

Enc ryptton $49.95 {$25.00 with GLIP) 

CLIP user's manual can be purchased 
separately for $25.00 

CLIP, the tools, and the file encryption 
program have been designed for the Z8G™ 
microprocessor, running CP/M version 
2.2. Distribution is on standard 8-inch 
SS/SD floppies. 

Visa and Mastercard accepted. 

No COD s, please. 

Send check or money order to: 

Thoughtware, Inc. 

P.O. Box 41436 
Tucson, AZ 65717 

Please add $3.50 shipping for all orders. 
AZ residents please add 6% sales tax. 
Prices are subject to change. 


All input text can be edited. 

Once CLIP is in control, entry of text into 
ANY program can be edited as if you were 
using a word processor. The single key¬ 
strokes that you use to edit the text can be 
defined to be si m i la r to your existing word 
processor. CUP also remembers your 
previously entered tine, and it can be 
retrived with only one keystroke. 

Built-in file editor 

Clip contains a simple editor for editing 
command files, programs, or data files, 
English-Nke commands simplify any edit¬ 
ing task. 

Automatic file searching 

With file searching you can keep files that 
are frequently accessed in a common 
place, CLIP will find them when requested 
by a program or command file, no matter 
which disk or user number you are cur¬ 
rently at. This can save precious disk and 
directory space. 

Help Files 

Extensive on-line help isavailableforeach 
of the 50+ commands in CLIP, You can 
also add your own help files to customize 
your working environment. 

Built In calculator. 

CLIP has a built in 16-bit calculator with 
the functions: +, \ /, remainder, AND, 

O R, XO R, a nd NOT. The cal c u lator has 10 
memory registers and works in any base 
from 2 to 16. 

Circle 411 on inquiry card. 


CLIP is a state-of-the-art command lan¬ 
guage that includes: 

• Conditional command execution with 
IF, THEN, ELSE, and ELSEIF and 
ENDIF commands up to 64 nested 
levels. 

• Command files (ormacros) with loop¬ 
ing capabilities and conditional term¬ 
ination, Macros can use other macros. 
Extensive argument extraction cap¬ 
abilities can extract values and switch 
options off of a command line. 

• The ability to trace command file 
execution. 

• Commands that can OPEN, CLOSE, 
READ and WRITE files. 

• Ten alphanumeric registers that can 
store command fines, filenames, file 
input, or anything you desire. 

• Multiple commands per line, 

• A copy command that can copy files 
between disks and user numbers. 

Buy CUP and get 50% off our 
software tools. Just $25.00! 

We have a collection of 10 software tools 

that make difficult tasks easy. 

BC - Binary file comparison 

SC - Source file comparison 

SR - Search for a pattern in a file 
SRT - Simple in memory sorter 
DMP - Hex file dumper with ASCII 
BFE - Binary file editor 
XC - Extract columns from a file 
XW - Extract words from a file 
WC - Counts words, tines, and bytes 
HC - Horizontal file concatenate 


CP/M - TM Digital Research, Unix - TM Sell Labs, Z80 
-TM Zilog Inc. Thoughtware and CLIP - TM of 
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Figure 5: The interface and communication lines. 


which instruction or op code caused 
your problem. It would also be nice if 
you could determine this instruction's 
address so that you might resume at 
that point when you have eliminated 
the cause of the problem. Also, if the 
instruction operated on data in mem¬ 
ory, you might want to know where 
this data came from. The 8087 con¬ 
tains all this information in three 
registers that are collectively called 
the Exception Pointers, The opera¬ 
tional details of these registers are 
beyond the scope of this article, but 
can be found in Intel technical 
documents. 

Synchronization 

The 8087 works in close harmony 
with its host. In order for this to take 
place, there must be some communi¬ 
cation and synchronization between 
the two devices. The interface and 
communication lines are shown in 
figure 5. 

When you add an 8087 to a host 
microprocessor, the host retains the 
responsibility of fetching the instruc¬ 
tions from system memory. As the 
host fetches these instructions, the 
8087 also captures them and puts 
them in a queue—just as the host pro¬ 
cessor does. The answer to how the 
8087 knows whether to emulate the 
6-byte queue of the 8086 or the 4-byte 
queue of the 8088 is quite simple. 

Whenever the processor is reset, 


the host processor goes to absolute 
address OFFFFQ hexadecimal to begin 
fetching instructions. The 8088 
always fetches a byte from this loca¬ 
tion because the SQ88's data bus is a 
byte wide. The 8086, however, can 
fetch its instructions one word at a 
time. So when it goes to address 
0FFFF0 to fetch its first instruction, it 


In order for the 
8087 to work in close 
harmony with its host, 
there must be some 
synchronization 
between 
the two devices. 


fetches a word instead of a byte. To 
accomplish this, the 8086 issues a 
signal called Byte High Enable 
(BHE/). The 8087 simply looks to see 
if its host generates a BHE/ signal 
when it performs its first op-code 
fetch after a reset. The presence or 
absence of the signal determines if it is 
connected to an 8088 or an 8086, and 
it then emulates the correct queue. 

All 8087 instructions have a unique 
5-bit prefix called the Escape prefix 
(11011). When the host fetches an op 
code with this prefix, it is placed in 
the queue as any other instruction 
would be. The 8087 captures the same 
op code as it is fetched by the host 


and places the op code in its own 
queue. As this op code moves 
through the queue of the host pro¬ 
cessor, its movement must be emu¬ 
lated by the NPX queue as well. The 
mechanism that is set up to do this is 
the first of the three types of syn¬ 
chronization signals that are shared 
by the host and the NPX, The host 
has two lines called the Queue Status 
lines (QS0 and QSl). They allow 
an external device such as a 
coprocessor to emulate its queue. 
When this floating-point instruction 
finally makes its way through the 
queue, the host determines that it is 
an instruction for the NPX rather 
than for itself. 

Once the host has determined that 
the instruction is an NPX instruction, 
it looks at the instruction to see if the 
NPX will need to access memory in 
the execution of the instruction either 
to fetch (read) an operand from mem¬ 
ory or to store (write) an operand to 
memory. If it sees that this is the case, 
the host will calculate the address of 
the operand and perform a dummy 
read , By performing this dummy- 
read operation, the host can supply 
the NPX with the address of the 
memory operand. The host generates 
the address and even issues the strobe 
signals, but it ignores the data that is 
read from the addressed location. 

The NPX, on the other hand, cap¬ 
tures the address that the host gener¬ 
ates. Then, depending on whether the 
NPX needs the data that is read or 
whether it needs the address so that it 
can write a result in memory after it 
finishes its instruction, the NPX cap¬ 
tures the data or ignores it. Even if the 
data were required by the NPX to 
execute the instruction at hand, the 
dummy read will result in only one 
byte or one word of data. Typically, 
the NPX will be working with data 
types that are 4, 8, or even 10 bytes in 
length. This means that the 8087 will 
have to perform additional memory- 
read cycles in order to access the re¬ 
mainder of its operand. Because the 
8087 shares the host processor's 
buses, it must have a way of inform¬ 
ing the host that it wishes to use 
them. 

The mechanism to do this is the 

Text continued on page 170 
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You can’t reach the top using just your woods. 



To succeed in business, you can't 
let good ideas slip through your 
grasp. Or forget to write those 
quick, but important notes. 

When a thought strikes, you have 
to capture it immediately. Often, a 
pencil and pad just aren’t up to 
the task. 

Now you can get rid of that 
handicap. With a Pocket Caddy™ 
Thought Processor from Lanier. 
The Pocket Caddy goes where you 
go. And can be operated with just 
a thumb and a finger 



So even in a car, where a pencil 
is useless, you can record all the 
ideas that will 
help you get 
ahead faster. 

The choice? 

Scratch out 
a living, Or 
get the Rocket 
Caddy. And 
move ahead at the 
speed of sound. 
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□ I'd like more information on the Pocket Caddy. 

Name__ 

Title___ 

Company_Phorre__ 

Business Address__ 

| Cfry----- 

County_ , State—_2ap_ 

I Mail to Lanier Business Products, Inc. 

1700 Chantilly Drive N.E., Atlanta, GA 30324 

Ask your office manager about Thought Processors. 

Or call (800) 241-1706. In Georgia, (404) 321-1244 collect 

i_ 


i 


j 


wovE/iHHD^mEsreEDOFsou^NIER THOUGHT PROCESSING 


For a no obligation demonstration of the Pocket Caddy™, the Lanier Thought Processor™ that can help you reach the top 
faster, circle—?28— 
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The new TI 
Professional Computer. 
It makes you the one 
with the answers. 


Today’s business executive is faced with 
a world of questions. Questions about 
productivity. Cost control. And the 
bottom line. 

To help you come up with the 
answers and alternatives, we introduce 
thenewTexas Instruments Professional 
Computet The one with the power; 
the expandability, the easiest-to-use 
keyboard, extremely high resolution 
graphics, and a broad array of software. 



All the leading operating systems 
and programming languages are avail¬ 
able. You can use many popular applica¬ 
tion programs from the best software 
suppliers to help you create spread¬ 
sheets, do word processing, construct 
graphics, communicate with other 
data bases or create your own. All of 
which lets you control assets, manage 
your time, and make projections for 
tomorrow’s performance — today. 


-SPECIFICATIONS 

System Unit 

16-bit, 8088 microprocessor 
64K byte RAM, expandable to 256K bytes 
4K byte graphics display memory 
5-siot expansion bus 

Keyboard 

Specially designed low profile 
Popular typewriter layout 
97 keys, including 12 function keys 
Separate numeric keypad and cursor control 
dusters 

Tactile response, for quick positive entry 
Upper- and lower-case letters 
Display Units 

12-inch monochrome {green phosphor) or 
f 3-ifich full-colon 25 lines x 80 columns 
High resolution, 720 x 300 pixels 
Mass Storage 

Built-in 320K byte diskette standard 
Additional internal storage of 320K byte 
diskette, or 5 or 10 Mbyte Winchester disks 
optional 


Com mu n i cat io ns Opt ro ns 

300 BPS or 300/1200 BPS internal modem 

TU3780 

3270 SNA stand-alone {Summer 1983) 

3270 BSC and SNA cluster (Fall 1983) 

Operating Systems 

MS"*-DOS, Digital Research™ CP/M-86^, and 
Concurrent CP/M-86™. UCSD p-System'" 

Languages 

BASIC. COBOL FORTRAN, Pascal 
Applications Software 
Over 100 programs available from the most 
popular software vendors such as Micro¬ 
soft, Ashton-Tate. Micro-Pro. I US. Sorcirm. 
Peachtree, BPI, Lifeboat and others. 
Printers (Available Spring 1983) 

IBChcps TI 850 Series for most applications 

FOOTNOTES: MS4DOS is a trademark of Microsoft 
Corporation. CP/M-S6 and Concurrent CP/M-S6 are 
trademarks of Digital Research, Inc. UCSD pSystem 
is a trademark of the Regents of the University of 
California. 


And for a clear “hard copy" print' 
our of information, you can rely on the 
new 850 Series printer made by Texas 
Instruments especially for the new TI 
Professional Computer 

In short, the TI Professional Com¬ 
puter helps you make better business 
decisions based on better information. 
With the performance and reliability 
you expect from TI. 

If you're on your way up, the new 
Texas Instruments Professional Com¬ 
puter can help. Because it makes you 
the one with the answers. 

For full information and a demon¬ 
stration, visit your local computer 
dealer, or write: Texas Instruments, 
Dept. 1A, RO. Box 402430, Dallas, 
Texas 75240. Or call toll-free: 
1-800-527-3500. 


Creating useful products 
and services for you. 


"4b 

Tfyac; ^ 

Instruments 


Qipyri^itO Texas Instruments 
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same used by any potential bus 
master to borrow bus cycles from the 
host. This line is the Request/Grant 
line (RQ/GT), and it is the method 
that the host uses to implement the 
HOLD and HLDA (hold and hold ac¬ 
knowledge) functions. When theNFX 
wants to use the buses, it toggles the 
RQ/GT line low. The host latches 
this request and, when it is done with 
the buses, three-states its buses and 
signifies to the requesting device that 
it can have them by toggling the same 
line low itself . 

The NPX takes over the buses at 
this point and generates all the signals 
(address and control) to access the 
operand. It signifies when it is fin¬ 
ished by once again toggling the 
RQ/GT line low. In the case where 
the NPX needs the address generated 
during the dummy read to store a 
result, it simply executes its instruc¬ 
tion, saving the address until it has 
completed the execution and then re¬ 


quests the bus so that it can perform 
the memory-write cycles required to 
put the result in the proper memory 
location. 

In some cases, the host can con¬ 
tinue to fetch and execute instructions 
(with the NPX emulating its queue) 
while the 8087 is busily crunching 
numbers. There may be a situation, 
however, when this cannot take 
place. For example, we have two in¬ 
structions in a program, the first of 
which causes the NPX to operate on a 
variable and to store the result in 
memory. If the second instruction 
causes the host to use this result, we 
must not allow the host to execute the 
second instruction and to access the 
variable until the 8087 has written the 
proper value in the variable location. 

To accomplish this, we precede the 
instruction intended for the host with 
a WAIT instruction. The WAIT in¬ 
struction causes the host to look at its 
TEST pin. The TEST pin, as you can 


see in figure 5, ties to the BUSY line of 
the NPX. Whenever the NPX is busy, 
the BUSY line is high and the TEST 
pin on the host is high. When the host 
executes the WAIT instruction, it 
cannot go on to the next instruction 
until its TEST pin goes low. 

Another case where you would not 
want the host to go off blindly is 
when you have more than one float¬ 
ing-point instruction back to back. In 
this situation, the host would like to 
be more than obliging by performing 
all the dummy reads in the world just 
so that it can get to an instruction that 
it can execute. The problem is that the 
8087 queue has to be in sync with the 
host, and if the host just gobbles its 
way through a series of floating-point 
instructions, ignoring them as it is 
designed to, the devices will never be 
able to regain sync. You can solve 
this problem simply by adding a 
WAIT instruction in front of all float¬ 
ing-point instructions. 


Listing 1: An application of the 8087 using an Intellec Series III Microcomputer Development System and Intel's 8087 softiaare 
emulator. 


SERIES-III BO86/SO87/0OBS MACRO ASSEMBLER VI.0 ASSEMBLY OF MODULE PYTHAGORUS 
OBJECT MODULE PLACED IN :F1:EUCLID.OBJ 
NO INVOCATION LINE CONTROLS 


LOG OBJ 


LINE 


SOURCE 


+ 1 $SYMBOLS DEBUG 


0000 (100 
)' 




3 

5 

NAME PYTHAGORUS 





5 

EXTRN 

INIT87:FAR 


- 


u 

7 

TRIANGLE 

STRUG 



0000 


8 

BASE 

DD 

? 

; The DD memory allocation allows 

0004 


9 

ALT 

DD 

7 

; enough space for the variables 

00 0B 


10 

HYP 

DD 

7 

; to be defined in the SHORT REAL 

00GC 


11 

AREA 

DD 

7 

; format. 



12 

13 

14 

15 

16 

TRIANGLE 

ENDS 



— 


DATA SEGMENT 

PUBLIC 

-DATA* 


0000 

??????? ? 

RIGHT TRIANGLE 

<> 

;We will assume that these 

0004 

???????? 






0008 

???????? 






oooc 

???????? 

17 




jvariables are initialised by 



18 




^another program. 

0010 

3E03 

19 

CONTROLS? 

DW 

G33EH 



20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 


This is the default control word which masks all exception except 
INVALID CP, leaves the INTERRUPTS UNMASKED, ROUNDS TO NEAREST OR EVEN, 
and sets the INFINITY CONTROL to PROJECTIVE. 


DATA ENDS 

STACK SEGMENT STACK ’STACK* 
DW 100 BUFC?) 
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Application 

The Following application of the 
8087 uses an Intellec Series III 
Microcomputer Development System 
and Intel's 8087 software emulator 
(see listing 1). The program takes the 
base and altitude of a right triangle, 
which are stored in memory as two 
fields of a structure called 
TRIANGLE, and uses this data to 
calculate the area of the triangle and 
the length of its hypotenuse. Notice 
that I define the fields of the structure 
as double words (DD). This allows 
me to define the variables in the Short 
Real format. I will discuss the pro¬ 
gram using both the listing and a 
chart in figure 6 that tracks the status 
of the NPX's stack as references. 
When I refer to the chart, I use lower¬ 
case letters in parentheses. 

The procedure INIT87, which I 
reference on line 42, is in the 8087 
emulator and prepares the environ¬ 
ment. The FLDCW instruction on line 


46 causes the Control Word, which is 
stored in memory at a location sym¬ 
bolically called CONTROL-87, to be 
loaded into the 8087. The function of 
the Control Word is explained begin¬ 
ning with line 21. 

Notice that all the floating-point in¬ 
structions are preceded by a hexadeci¬ 
mal 9R op code. This is the WAIT op 
code that is inserted automatically by 
the assembler. The first thing that I 
must do is set up the stack so that I 
can perform my calculations. The in¬ 
structions on lines 50 through 53 per¬ 
form this. FLDl puts the number 1,0 
on the top of my stack (figure 6a), 
FADD ST,ST(0) causes the value at 
ST(0), which is my stack top, to be 
added to the stack top. 

The result of this instruction is to 
multiply the stack top by 2 (figure 
6b). The FLD instructions cause the 
8087 to load the contents of the 
specified memory locations, which 
are considered to be in the Real for¬ 


mat, on the stack (figure 6c). In the 
process of loading these values, they 
are transformed into the Temporary 
Real format. Notice that because the 
host processor calculates all the 
operand addresses, I can use any of 
the addressing modes of the host. The 
8086 and 8088 processors are capable 
of 24 powerful addressing modes. In 
this case, I am accessing a field of a 
structure. 

Next, I calculate the area of the 
triangle. The instructions that do this 
are on lines 57 through 60. The FLD 
ST(l) instruction causes the contents 
of the current ST(1) register to be 
duplicated on the top of my stack 
(figure 6d), and the FMUL ST,ST(1) 
instruction puts the RASE X ALT in 
the stack top (figure 6e). FD1V 
ST,ST(3) divides the stack top by the 
2,0 that 1 have saved on the stack 
(figure 6f), and the FSTP causes the 
result, which is equal to the area of 
the triangle, to be popped into the ap- 


Listing 1 continued: 


0GC8 



32 

T_0_S 

LABEL 

WORD 





33 








34 

STACK 

ENDS 






35 

36 +1 

$EJECT 




— 



37 

CODE 

SEGMENT 

PUBLIC 1 CODE * 





36 


ASSUME 

CSiCODE,DS;DATA, 

, S3;STACK 




39 








4 0 

41 

42 

; INITIALIZE 8087 


0000 

9A0000- 

E 

INIT: 

CALL 

INIT87 

; This routine is in a library. 




43 




; It sets up the environment 




44 




; for the 8087, 




45 





0005 

9BD92E1000 

R 

46 


FLDCW 

CONTRQL_87 

; Load control word from memory 




47 








48 

; SET 

UP 8086 REGS AND CONSTANT 

STACK IN 8087 




49 





000A 

9BD9E8 


50 

SETUP! 

FLDl 


; PUT 1*0 IN STACK TOP (ST) 

O00D 

9BDCC0 


51 


FADD 

ST ! ST(0 ) 

; ST=ST X 2 

0010 

9BD9060000 

R 

52 


FLD 

RIGHT.BASE 

; ST <-- BASE 

0015 

9BD9060H00 

R 

53 


FLD 

RIGHT*ALT 

; ST <— ALT 


54 

55 

56 


CALCULATE AREA = £BASE X ALT)/2 AND STORE IN MEMORY 


001A 

9BD9C1 


57 

CALC; 

FLD 

STM ) 

; Duplicate BASE in ST 

00 ID 

9BD8C9 


58 


FMUL 

ST, STM) 

; ST <-- BASE X ALT* 

0020 

9BD8F3 


59 


FDIV 

ST,ST(31 

; ST < — ST/2 

0023 

9BD91E0C0O 

R 

60 


FSTP 

RIGHT.AREA 

\ Store ST in AREA and discard 


61 

62 

63 


CALCULATE HYPOTENUSE = ((BASE**2)+£ALT**2)) 11 1/2 


0028 

9BDCC8 


64 


FMUL 

ST,ST(0) 

; Square ALT 

002B 

9BD9C9 


65 


FXCH 

STM ) 

; Exchange ALT 1 *2 and BASE 

002E 

9BDCC8 


66 


FMUL 

ST,ST(0) 

; Square BASE 

0031 

9BDEC1 


67 


FADD 


; ST <— BASE**2 + ALT*»2 

0034 

9BD9FA 


68 


FSQRT 


; ST <— ST 1 * 1/2 

0037 

9BD91E0800 

R 

69 


FSTP 

RIGHT.HYP 

; Store ST in HYP and disci 




70 





0Q3C 

F 4 


71 

HALT; 

HLT 






72 








73 








74 





-- 



75 

CODE 

ENDS 






76 


END 

INIT,DS:DATA 

,5S;STACK:T_QJ3 
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(6a) 



ST ( 0) 

1.0 

(6b) 




ST < Of 

2.0 

(6c} 




st toy 

ALT 


Cl J 

BASE 


m 

2*0 

<6d) 




ST 101 

BASE 


m 

ALT 


(21 

BASE 


(31 

2.0 

(6e! 




ST (0) 

B ASE * ALT 


(11 

ALT 


(21 

BASE 


(31 

2.0 

<6f) 




ST (01 

BASE X ALT 

20 


(11 

ALT 


(21 

BASE 


( 31 

2.0 


(6g) 


ST (0 1 

ALT 

(1) 

BASE 

(21 

2,0 

(6h> 


ST 10 1 

(ALT1 2 

m 

BASE 

(21 

2.0 

(6i> 


STi 0) 

BASE* 

111 

(alti 2 

(21 

2,0 

(6}) 


ST 1 0 1 

(BASE) 2 

at 

(ALII 2 

12) 

2.0 

(6k) 


ST <0 ) 

(BASE) 2 +(ALTI Z 

(11 

2.0 

(61); 




STIO) 

^(BASE1 2 + tALT) 2 

(11 

2.0 


Figure 6: The status of the NPX stack during operation of the program in Ibting 1 , 


propriate memory location in the 
Short Real format (figure 6g). 

My next task is to calculate the 
length of the hypotenuse of the 
triangle. The instructions to do this 
are on lines 64 through 69. First, I 
multiply the element on the top of the 
stack by itself (figure 6h). Next, 1 ex¬ 
change this element with the element 
below it (figure 6i), and once again I 
square the stack top by multiplying it 
by itself (figure 6j), All that remains is 
to add the stack top to the register 
below it, pop the old stack top (figure 
6k}, and find the square root of the 
stack top (figure 61). The value in the 
stack top now equals the length of the 
hypotenuse. 1 next pop this value into 
the appropriate location in memory 
and 1 am finished. 

This concludes the example. 1 have 
just performed calculations that in¬ 
volve transcendental functions and 
that use operands that are very ac¬ 
curate with no concern for either the 
complexity of the algorithm or the ac¬ 
curacy of the result. If I had at¬ 
tempted to perform the same calcula¬ 
tion in software, I would have had to 
write some very complicated algo¬ 
rithms and the code necessary to trap 
any errors that may have occurred. 
Instead, 1 let the 8087 and the stan¬ 
dard to which it complies worry 
about such things. It puts the world 
of accurate, high-level mathematics 
in the realm of every assembly-lan¬ 
guage programmer.* 


ENHANCE YOUR COLOR COMPUTER WITH THESE GREAT PRODUCTS 


MACRO-SOc DISK BASED EDITOR/ASSEMBLER 

This is a powerful macro assembler, screen oriented editor and machine language 
monitor, It features local labels, conditional assembly printer formatting and cross 
reference listings. Assemble multiple files Program comes on Radio Shack 
compatible disk with extensive documentation. Price: $99.95 


MICROTEXT COMMUNICATIONS 

Make your computer an intelligent printing terminal with off-line storage' Use 
Microtext tor timesharing interactions, printing what is received as it is received 
and saving text to cassette, and more! Price: $59.95 


PISOC PARALLEL PRINTER INTERFACE 

Use a parallel printer with your Color Computer' Serial-Parallel converter plugs Into 
ihe serial port and allows use ol Centronics-compatible printers. You supply the 
printer cable Price: $69.95 


THE MICRO WORKS COLOR FORTH 

Color Forth is easier lo learn lhan assembly language, executes in less time than 
Basic and is faster to program in than Basic Rompack comes with 112-page 
manual containing glossary of system-Specific words, lull standard FIG glossary 
and complete source A fascinating language designed for the Color Computer 1 

Price: $109 95 

SDS-80C SOFTWARE DEVELOPMENT SYSTEM 

SDS-60C is a Rompack containing a complete editor, assembler and monitor It 
allows the user to write, assemble and debug assembly language programs with 
no reloading, object patching or other hassles. Supports lull 6809 instruction set 

Price: $89 95 

80C DISASSEMBLER 

Runs on the Color Computer and generates your own source listing of the Basic 
interpreter ROM. Documentation includes useful ROM entry points, complete 
memory map. I/O hardware details and more. Cassette requires 16K system 

Price: $49,95 


GAMES: Star Blaster ★ Pac Attack * Berserk * Cave Hunter * Slarfire * Astro Blast * Starship Chameleon * 
Adventure Black Sanctum * Adventure: Calixto Island * 


THE 


^0©D^°) 


Also Available: Machine Language Monitor Books ! Memory Upgrade Kits 
Parts and Services Call or write for more information 

P.O. BOX 1110 DEL MAR, CA 92014 


Cali torn ia Residents add 6% Tax 

Master Charge/Visa and 
COD Accepted 

61 9-942-2400 
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SUPER BARGAINS 


ACE 1000 COLOR 

COMPUTERS . List $1545 

SHARP COMPUTER . ...249 


SUPERBRAIN It 


“ „ NORTH STAR 

TELEVIDEO ADVANTAGE 64K Green Phosphor 

Televideo 910+ ..< 513 The Best Business Graphics, 2 Disks. 

Televideo 925 . — . 718 Serial Port Options CPM — Business 

Televideo 950 ...899 programs.$2894 

Televideo Computers Call 


MICRO DECISION 

'>1 DEAL YOU CAN T REFUSE" 

64 K RAM, Z80, 4M Hz, 2 Serial Ports, 
Disk Controller, FREE SOFTWARE: 
CPM — Microsoft BASIC — BaZic 
—Word st ar—Log i ca Ic—Co rrec M t 


with 1 5 W" 
with 2 5 to" 


Disk 

Disks 


List 
S 5949 
. 1545 


Oniy 

$1049 

1400 


Double Density . *.... 1894 

Quad Density ., 2274 

Super Density SD ...... 2649 

GOMPUSTARS 

TO DEALERS. CALL & SAVE 

Advanced Micro Digital S-1QG Super- 
Quad Single Board Computer. Z8064K 
RAM, Disk Controller, 

RS-232 ...... Only699 

ALTOS _ single and multi-user 

ACS-80Q0-15D .. List 5990 

Only 4699 

ATARI 400 . 269 

800 . 655 

PRINTERS 

OKI DATA 82A . .....439 

CENTRONICS 739-1 . 499 

IDS PRISM 30 . 743 

EPSON MX-flO FT . 547 

MX-80 . 459 

MX-10G . 749 

ANADEX 9501A 

Si tent Scribe. 1345 

NEC #3510 Letter Quality .1623 

C ITOH F10 Letter Quality . 1399 

Smith Corona TP-1 - 595 

TRAXX 5to" Add-on Drives .249 

Memory Merchant 1GK static ... 159 
Cenlral Data RAM S-100 64K ... 299 
Systems Group 

RAM S-100 64K .449 

Microangelo Video Graphics — 715 


AMERICAN SQUARE COMPUTERS Is 
organizing a World Wide Association 
of Computer Dealers. Open a Store or 
Start Work Out of Your Home! We 
Charge NO FRANCHISE FEE! (Our 
Competitors charge a FRANCHISE FEE 
of trom $15,000,00 to 545,000,00.) Be a 
Winner! Let US help YOU get started 
MAKING MONEY by HELPING 
PEOPLE to put COMPUTERS to WORK. 
Write or Phone today. 

Which Computers are Best? . . Free 

insured Shipping at Low Rates. 


We Repair 
Computers 


ADDS VIEWPOINT A-1B. 469 

ZENITH Z-19 Terminal .649 

Z-89 48K Computer .. 2119 

Z-90 64K DD. 2399 

ZVM-121 ZENITH 

Green Screen monitor . 125 

INTERTUBE III 

or EMULATOR . $710 

AMDEK Color Monito... . $329 


GODBOUT COMPUPRO 

Super Sixteen 6085/8038. The fastest 
0-16 bit computed Runs 8 and 16 bit 
code* 123K Static RAM, 6MHz CPU’s 
LIST 3440 SPECIAL 2569 

New: Systems 816/A, 6, and C with 
enclosure and drives. 

816/A ,,,. List 5495 .... Only 4395 

SEATTLE pure 16 bit computer is the 
fastest microcomputer by actual tost! 
S-100. 128K Static RAM, 8 MHz 8086. 
22 slot Mainframe 

Model #2 . List3785 Only$302B 

tfi as above 

but 64 K . List 2990 Only $2392 

IBM PC memory made by SEATTLE. 

Now with ’Flash Disk " 192K = 697 

64K = 427 

CALIFORNIA COMPUTER 2210A 

List $1995 . Only $1595 

Z80. 64K, I/O, Disk controller ■* CPM, 
California main frame.484 

SYSTEMS GROUP computers run 
FRIENDLY OASIS Call . SAVE 

QUAY COMPUTER 

Two drives + CPM .$1745 

Four user MPM 208K + 

Hard Disk . S5945 

TARBELL'S 

Empire I & II have two B" disk drives, 
The I is single sided, the II is double 


sided. 

FREE Business Software 

Empire I ... List 4888 ... Only 3495 

Gorvus Hard Disk . SAVE 

SSM Video BRD VB3 kit ..361 

Spectrum Color ASM .223 


One hour free 
troubleshooting 
on business 
systems. 



NORTH STAR Horizon 
Powerful North Star BASIC Free 
Superb tor Business & Science 
Free Secretary Word Processor 

Horizon Standard is now HRZ-2-64K 


Quad 

Factory Assembled A Tested Only 

H orizo n -2-64K-G u ad . $2894 

Horizon-1-64K-QHD 5 .. 3999 

Horizon RAM G4K . .594 

Sig Sale on Multi-User 

Time-Sharing . SAVE 

North Star Hard Disk 18Mb .... 4295 

English to Basic Translator _ 75 

Zbasic 2 to 5 times faster! ...... 325 

Secretary Word Processor „,.69 

Wordstar Word Processor . 278 

Floating Point Board... 699 

Oasis . 699 

CPM for N*-Extra features . 147 

Micro Mike Software___CALL 

MICROSTAT. $355 

Pascal-80 . 539 

Extra Precision BASIC . 49 

Northword .. 179 

Infomsnager .. 329 

General Ledger ..399 

Accounts Receivable . 399 

Accounts Payable ..399 

Inventory.... 399 

Order Entry _ 399 

PROPAC . 1299 

DOS + BASIC 5 2 .., .. 28 


INTEGRAND main frames S-100. Many 
models to choose from 

Only 200 & UP 


MODEMS 

DC HAYES - S-100 ....$329 

POTOMAC MICRO MAGIC ....369 

SIGNALMAN .97 

CAT NOVATION . 159 

AUTOCAT . 215 


Full Time Graduate 
Technician on Duty. 



The IBM-360 on the Z-80 & S-100 BUS!" 

Sixteen Programs running simultan¬ 
eously 1 Free CPM. Microsoft BASIC, 
and WORDSTAR with complete system! 

DECISION 1 + 65K Static + 

8 J ' Disks DMA. 3403 

DECISION 1 + 65K Static * 

2 5 7«" Disks .. .... . 2795 

DECISION 1 + 65K Static + 

5" Disk - 5 Mb Hard Disk . 4235 

DECISION 1-2user 256K Static + 

5" Disk + 5 Mb Hard Disk « 

MICRONIX . 5830 

DECISION 1 - Z-80 > I/O ■ 65K 1915 
DECISION 1 — Rackmount + 20 Mb 

HD-8'DRV .. Reg. 6235 

Inventory Sale 5415 

MORROW Hard Disks 
up to 26 MEGABYTES 

HDC-M26 . $3333 

HDC-M20 . 3333 

HDC-M10 . 2955 

DMA-M5 . Reg. 1775 

Inventory Sale 1400 

DMA-M10 . 2235 

DMA-M16 . 2795 


MORROW 8 1 Disk 

Discus 2D - CPM S00K .. Only $834 
Discus 2 +2 + CPM 1.2 Mb .... 1068 
Add Drives 2D - 599 2 ► 2 - 1795 

Discus 2D dual * CPM ... Oniy 1384 
Free Microsoft BASIC from MORROW 
with Discus system or hard disk. 

FAST FIGURE — Most powerful 


spread sheet 5to" or 8 JI . 99 

Wordstar ... .... 278 


All MicroPro Software for IBM, Apple, 
North Star, Morrow, etc. SAVE 1 CALL 


Call for latest prices & availability 


AMERICAN 


919-889-4577 


4167 Kivett Dr 


^SQUARE ^ 
Ja 


Factory Guarantees We Beat Prices 

COMPUTERS 


Jamestown N.C. 27282 


919-883-1105 
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Guaranteed Standard Results with the 8087 


In an attempt to standardize both the 
data types and algorithms used in float¬ 
ing-point-arithmetic problems, the IEEE 
formed a committee in 1979 to produce 
a standard to which all floating-point- 
arithmetic processors and software 
would comply. This standard not only 
established standard data formats, but 
abo set rtdes for rounding and precbion 
control and required that all machines 
(and software packages) complying 
with the standard be capable of per¬ 
forming the same algorithms with the 
same predictable results. The concept of 
exception handling was expanded and 
standardized so that alt machines (and 
software) that complied with the stan¬ 
dard would monitor their own activity 
and be capable of signifying when the 
result of their calculations was 
suspected of being in error. The SOS 7 
implements this standard fully. 

Data Formats 

One of the most important aspects of 
the IEEE standard was the definition 
and standardization of the seven data 
formats that would he used in floating¬ 
point calculations. These formats 
belong to three basic types: Integer, 
Decimal and Real 

The Integer type should be familiar 
because it is a standard data type used 
quite generally. The Integer fomtats are 
capable of representing signed whole 
numbers. The most significant bit 
denotes the sign (where a 0 indicates a 
positive number and a 1 indicates a 
negative number that is represented in 
standard twos-complentent notation). 
The three Integer fomiats differ in 
length. The shortest format. Word In¬ 
teger, is 16 bits in length and identical to 
the Integer format used by the host pro¬ 
cessor in its own instruction set (IMUL, 
IDIV }* The Short Integer is 32 bits in 
length. Most 8086 assemblers allow you 
to allocate space for this type of 
variable using the Define Doubleword 
(DD) operator. Appropriately, the 
longest format is the Long Integer, 
which is 64 bits in length. Most assem¬ 
blers allow you to allocate space for this 
type of variable with the Define Quad- 
word (DQ) operator. 

The Packed Decimal format, 80 bits 
long, b similar to the Integer format in 
that the most significant bit is a sign bit . 


The similarity ends there r however , 
because the data is stored in Packed 
Decimal format where the 18 least 
significant nybbles (bits 0 through 72) 
each represent a decimal digit. This 
means that each group of 4 bits must be 
equal to a value between 0 (0000) and 9 
(1001). If this looks like a lot of data, 
remember that this processor is capable 
of delivering results that use all 18 
nybbles of this format with no round¬ 
off errorf You can use the Define Ten- 
byte (DT) operator to allocate space for 
this variable. 

Up until now I have described only 
data formats that represent whole 
numbers. While it would be tike if 
everything always worked out neat 
and clean without any fractions, in the 
real world we have to deal with all 
types of numbers. The next data type, 
Rea!, ujos created to handle these types 
of numbers * 

The Real data type contains three 
formats , They are very similar to the 
scientific notation that represents large 
decimal numbers, A number repre¬ 
sented in scientific notation has three 
components—sign, mantissa, and ex¬ 
ponent. In scientific notation, I would 
represent the decimal number 
-547,390 as -5A739 X 10\ In other 
words, I denote the sign of the number 
in the normal manner, Then I display 
its value or mantissa as a value be¬ 
tween Oand 10.1 do this by moving the 
decimal point to either the right or the 
left. Whenever / move the decimal 
point to the left to normalize the 
number (make it equal to a value be¬ 
tween 0 and 10), the exponent in¬ 
creases. When I tnove the decimal 
point to the right to normalize the 
number , the exponent decreases. For 
example, 0.0075 becomes 7,5 X I0 -3 . 
The Real formats also have a sign, 
mantissa or significand, and an expo¬ 
nent, but they are binary values that 
are calculated a little differently. 

As an example, III convert the 
decimal number 66 to the Short Real 
format. The 5/iorf Real formal uses the 
23 least significant bits to denote the 
mantissa of the number , the next 8 
most significant bits to denote the ex¬ 
ponent, and the most significant bit to 
denote the sign of the number. The 
first thing I must do is to convert the 


number to binary; decimal 66 = 
binary 1000010, Because this is a whole 
number, I have no fractional part to 
worry about. Now l must normalize 
the number by moving the decimal 
point over so that the value has a T in 
the most sigtiificant digit , As in scien¬ 
tific notation, I increase the exponent 
whenever i move the decimal point to 
the left and decrease the exponent 
whenever l move the decimal point to 
the right. In this case, because I move 
the decimal point to the left, the expo¬ 
nent is positive: 1000010 — 2.000010 E 
110. 

Now l am just about to finish the 
conversion, but you must know two 
things h In the Short and Long Real for¬ 
mats I save a bit by dropping the 
leading J T bit of the significand* This 
allows me to denote 24 or 53 digits in 
the space required for 23 or 52 in the 
Short or Long fomiats, respectively. 
For some reason, this is not done in the 
Temporary Real format. The second 
thing is that the standard format re¬ 
quires that a bias be added to the expo¬ 
nent so that negative exponents appear 
as positive values . The bias is different 
for each format and is shown in figure 
7, The bias for the Short fonnat is 7F 
hexadecimal (QHT1111). This means 
that the exponent becomes 110 + 
01111111 - lOOQOlOl- Putting it all 
together, t get 

sign biased exponent 
0 I0000I01 

significand 

000010000000000000000000 

or 

0100 00101000 0100 0000 0000 0000 0000 

With a number with a fractional part, 
the conversion looks like that shown in 
table 2. Table 3 is useful in understand¬ 
ing the power of the various data types . 

Guaranteed Accuracy 

The key to the 8087s ability to pro¬ 
duce results with such a high degree of 
accuracy lies in the fact that the 8087 
performs all its calculations in the 
Temporary Real data fonnat. Regard¬ 
less of the forrnat in which an operand 
is stored in memory, any piece of data 
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that is loaded into the 8087 is trans¬ 
formed into this highly accurate, 
80-bif-long format. The benefit derived 
by using this format for all internal 
calculations can be best illustrated by 
the following analogy. 

I have a calculator with a range of 3 
decimal digits and I want to use it to 
solve the equation F — A X B / C, I 
got a calculator with 3-digit accuracy 
because I determined that A t B, and C 
never be greater than 3 digits in 
length. If A = 100, 3 = 10, and C=10 t 
you can see that I will have trouble 


solving this problem using my calcula¬ 
tor because A X B is outside of its 
range. though the final result 

may be well within the range of my 
calculator , I may have trouble with the 
intermediate results. 

Although changing the order of 
operations may help in this particular 
situation, it should be obvious that this 
solution will not resolve the problem in 
all cases , for instance r if A =100, 
B = 10, and C=0.1. In this case, I 
would have a problem if I were to 
calculate A/C , 


Now, if l got a new calculator that 
had a range of 4 or 5 digits, even though 
l expected all my results to be 3 digits or 
less, l could solve my problem, 
Regardless of the order in which 1 did 
my calculations, the intermediate results 
would probably not overflow the range 
of the new calculator. 

This is precisely how the 8087 can 
guarantee such accurate results. By 
using the Temporary Real format for all 
its calculations, it avoids errors that 
may appear in the calculation of its in¬ 
termediate results. The Temporary Real 
format f as you can see from table 3, has 
a range so large that we would probably 
never overflow it in our calculations. 
Also , because it uses 64 hits for the 
mantissa, it can provide results that are 
accurate to 18 significant digits with no 
ro u n d-aff erro rs. 

Ease of Use 

Another way in which the 8087 can 
guarantee accurate and standard results 
is by proihding default exception 
handlers that ensure results even though 
an error may have occurred during one 
of the intermediate calculations. For ex¬ 
ample , if for some reason during the 
operation of one of my calculations 1 
somehow manage to attempt to divide a 
number by 0 f the 808 7, rather than 
aborting the operation, executes a 
default response to the zeroditnde ex¬ 
ception and replaces the quotient with 
the most reasonable value—infinity. In 
this manner f the 8087 provides standard 
results. 


— 178.125D - — 10110010.001 B 
10110010.001 = 1.0110010001 E 111 

111 + 01111111 t= 10000110 

sign biased exponent signtficand 

1 10000110 01100100010000000000000 

1100 0011 0011 0010 0010 0000 0000 0000 


Table 2: The conversion of a number with a fractional part . 


Data 


Significant 

Approximate 

Type 

Bits 

Digits 

Range 

Word Integer 

16 

4-5 

- 32768 < X < 32767 

Short Integer 

32 

9 

— 2E9 < x < 2E9 

Long Integer 

64 

18 

-9E18 < X < 9E18 

Packed Decimal 

80 

18 

“99. .9 < X < 99..,9 (18 digits) 

Short Real 

32 

6-7 

0, 1.2E-3B < X < 3.4E38 

Long Real 

64 

15-16 

0, 2.3E-308 < X < 1.7E308 

Temporary Real 

80 

19-20 

0, 3.4E-4932 < X < 1.1E4932 

Table 3; The various 

data types. 



DATA 

FORMATS 

RANGE 

PRECISION 

MOST SIGNIFICANT BYTE 

7 0! 7 0 7 0 7 0 7 0 7 0 7 0 7 0 7 0 7 0 

BYTE INTEGER 

10 2 

8 BITS 

t 7 l 0 j TWO'S COMPLEMENT 

WORD INTEGER 

10* 

16 BITS 

| J5 |q| TWO’S COMPLEMENT 

SHORT INTEGER 

10 9 

32 BITS 


l 31 l 0 | TWO’S COMPLEMENT 

LONG INTEGER 

10 18 

64 BITS 


1^3 Jo|two’s COMPLEMENT 

PACKED BCD 

10 15 

\& DIGITS 


s|— d 17 d 16 | |Dj d 0 | 

SHORT REAL 


24 S ITS 

S|e 7 Eo|Fl F2 3 |f 0 IMPLICIT 

LONG REAL 

l 0 i3G8 

53 BITS 

S E]0 Eo|F} F S2 1 Fo IMPLICIT 

TEMPORARY REAL 

10 !4932 

64 BITS 

s|e I4 e 0 |f 0 f 63 I 

II 

P 

NTEGER:1 

ACKED BCD: ( 

-l) s tDi7.,.D 0 

REAL: (-11 s (2 E B,AS HF 0 

1 BIAS* 127 FOR SHORT REAL 

1023 FOR LONG REAL 

16383 FOR TEMPORARY REAL 


Figure 7: The seven data formats contained in the three basic types. 
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Super Graphics Hardware 

from NEC 

The NEC 7220 GDC is a new item of sophisticated 
graphics hardware for microcomputers. 


Graphics capability is rapidly be¬ 
coming a common feature of personal 
computers, partially because of con¬ 
sumer demand. The latest item of 
sophisticated graphics hardware for 
personal computers is the NEC (Nip¬ 
pon Electric Company) 7220 GDC 
(graphics-display controller), already 
found in the NEC Advanced Personal 
Computer, Epson's QX-10, and the 
Corvus Concept. 

Before explaining what this con¬ 
troller does. I'll make a distinction be¬ 
tween video displays and graphics. A 
video controller generally deals with 
displaying alphanumeric information 
such as ASCII (American National 
Standard Code for Information Inter¬ 
change) characters. Primarily, it con¬ 
verts ASCII data into a dot pattern 
that a video monitor displays. You 
can read a good basic discussion of 
this subject in The TV Typewriter 
Cookbook by Don Lancaster 
(Howard W, Sams, 1976}. 

By contrast, a graphics-display 
controller converts graphics-image 
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data into pixel (picture-element) data, 
and then stores them into or fetches 
them from display memory. The pixel 
data represents some arbitrary num¬ 
ber of different shades or colors (In¬ 
cluding white or black) for each ele¬ 
ment of the picture, A graphics con¬ 
troller shares the display memory 
with a host computer. This arrange¬ 
ment permits both the host and the 
controller to read from or write to the 
display memory. In many cases, this 
arrangement uses a dual-port mem¬ 
ory or interlaced DMA (direct mem¬ 
ory access). Thus, data written into 
display memory can be manipulated 
by the GDC while the processor is off 
doing something else. 

The most timeconsuming part of 
getting a computer to draw a shape is 
calculating the next display-memory 
address to access. In fact, you must 
repeat this part of the process to 
change any dot on the screen. If you 
use the host processor to perform the 
calculations, the display often ex¬ 
hibits flicker and jerkiness because of 
the calculation time required. Despite 
this drawback, however, most small- 
computer manufacturers leave graph¬ 
ics control to the microprocessor, 
trading quality for lower cost. Pres¬ 


ently, special graphics computers use 
external hardware dedicated to vector 
generation, as well as shape functions 
(such as rectangles, squares, and 
circles) prestored in ROM (read-only 
memory). With these systems cost is 
usually secondary, as performance is 
of most importance to the user. 

Parts of the 7220 GDC 

The 7220 GDC has several parts. 
The microprocessor-interface module 
serves as an 8-bit bidirectional inter¬ 
face to the host processor. Data trans¬ 
fers into and out of the device are 
done by monitoring status-register bit 
flags, which reflect the state of a FIFO 
(first-in/first-out) buffer. These trans¬ 
fers do not interfere with internal 
ongoing operations, and the FIFO 
buffer can store up to nine 16-bit 
words. The command processor de¬ 
codes commands, interprets the con¬ 
tents of the FIFO buffer, and passes 
parameters to the proper blocks 
within the GDC. 

The DMA control gives you an 
easy interface to Intel's 8257 and 8237 
DMA controller devices. You can 
also interface other DMA controllers. 
Display data can be directly loaded 
into or out of the GDC display mem¬ 
ory over the host microprocessor's 
bus. Sixteen bytes of internal param¬ 
eter RAM. (random-access read/ write 
memory) hold the display parameters 
used by the GDC when drawing. The 
programmable video-sync generator 
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Microsoft languages 
connect your software to 
more 16 -bit systems. 


The largest market for 16-bit software. Over 
95% of all 16-bit microcomputers run Microsoft® 
operating systems, languages, or both.That means 
your programs written in Microsoft languages find 
their market in the largest installed base of 16-bit 
systems. The IBM® PC, and systems from Wang, 
Zenith, DEC, Victor, Altos,Texas Instruments 
and Radio Shack, to name just a few, And, if you're 
working with Microsoft operating systems and 
languages, you'll find that it's far easier to trans¬ 
port software between systems. 

A full range of languages. The versatile MS- 
BASIC interpreter and the fast MS-BASIC compiler, 
Microsoft Business BASIC and MS-COBOL for 
business use. MS-FORTRAN for scientific and engi¬ 
neering applications. Microsoft C, a complete C, 
that provides a productive alternative to assembly 
language. And MS-Pascal, a high-level language 
compiler specifically designed for microprocessor 
system software implementation. All these lan¬ 
guages are compatible with ANSI or ISO standards. 
A total programming environment. Compatible 
languages. Operating systems. Utilities. Plus 
complete support. All the tools you need 
to write software that sells. 

Leadership in micros. 

Microsoft wrote the 
first BASIC 
for the 


first production microcomputer. Since then, we've 
added a full range of 8-bit and 16-bit languages, 
plus the MS™-DOS and XENIX™ operating systems. 
What's more, we are constantly enhancing both 
languages and operating systems. And we make 
those enhancements available to our customers. 
That means Microsoft programming languages are 
state-of-the-art programming tools. Tools that 
allow your applications programs to reach more 
systems. More effectively. 

More information? See your Microsoft dealer 
for complete information on Microsoft's 16-bit lan¬ 
guages and operating systems. Or, write for our 
booklet, “The MS-DOS Language Family." A family 
of tools that give your programs access to the 
largest installed base of 16-bit systems. 
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takes its time reference from the 
master clock and provides synchroni¬ 
zation signals for interlaced video 
raster* It also accepts external slave 
synchronization when used in con¬ 
junction with multiple 7220s. The 
memory-timing generator provides 
two clock-cycle refresh signals and 
four dock-cycle read/modify/write 
signals for the display memory. 

The zoom and pan controller 
module allows you to program a 
zoom factor (or magnification factor) 
in integers between 1 and 16* Pan (or 
side-to-side) control is effected by 
programming different display- 


window starting addresses. The 
drawing controller calculates the pix¬ 
el addresses for lines, figures, and 
characters* You set the drawing 
parameters and a starting point, and 
the controller proceeds to draw the 
desired figure, without assistance, 
from that point on. The display - 
memory controller handles all 
memory multiplexing, modification, 
refresh counting (for dynamic 
memories), and partitions the video¬ 
field time between different types of 
cycles. Finally, the light-pert de- 
glitcher looks for two rising edges oc¬ 
curring at the same point in two suc¬ 


cessive video fields. When this oc¬ 
curs, its signals change a status bit to 
show that the address contained in 
the light-pen register is valid. 

Display Modes 

You can select three basic display 
modes with the 7220: graphics, char¬ 
acter, or mixed. 

The graphics mode lets you use bit¬ 
mapped graphics at the pixel level. 
This mode allows a display to be up 
to 4096 pixels square (allowing 1 bit 
per pixel for intensity information) or 
1024 pixels square (allowing 4 bits for 
color or intensity-level information). 
Other combinations can be set up as 
well—-the circuit used in this article 
produces a 512- by 240-pixel window, 
1 bit deep, on a 1024-pixel-square, 
1-bit-deep world. 

Character mode allows up to 8K 
bytes of display memory for char¬ 
acter codes and attributes. 

The mixed character and graphics 
mode allows 64K bytes of display 
memory. 

Displaying Memory 

A basic read /modify /write cycle 
takes place in less than 800 nanosec¬ 
onds (ns)* This interval is the mini¬ 
mum for writing totally new pixels 
into memory, one at a time. The 
GDC provides the memory control, 
refresh, and handshake with DMA 
controllers. The benefits are obvious. 
The hardware designer does not have 
to design circuitry to produce refresh 
signals, because the 7220 generates 
them. Additionally, because the 7220 
controls the data-modification and 
video-display functions, you get a 
clean display without visi-burps* You 
control several display parameters, 
including the horizontal width, ver¬ 
tical size, and the world size (total 
amount of display memory). You can 
also select zoom factors and inter¬ 
laced or noninterlaced synchroniza¬ 
tion. 

To display a complete frame of 
video information, an image must be 
kept in display memory. Because 
memory organization is a linear- 
address space, an image of a single 
horizontal line is actually stored as a 
number of widely separated dots. If 
you divide the number of dots per 
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(a) Pitch (R) 

P = (XMAX +1)/ 16 

(£)} Line-Base Address (LBA) 
LBA = P + Y 

(c) Execute Address (EAD) 
EAD = LBA 4- INI (X/16) 

<d> DAD (dot address) 

DAD = remainder (from EAD 
calculation) * 16 


Figure 1; Four equations to locate an in¬ 
dividual dot address . 


Figure 4; The status register. 

line by 16 you get a value called 
pitch, or the number of 16-bit mem¬ 
ory words per line- To move the cur- 
sor down one dot on the screen, you 
add the pitch to the 18-bit value in the 
word address and use a 4-bit dot 
address to access the individual pixel 
within that word. To move the cursor 
forward or backward on a line, all 
you need are simple increments and 
decrements. You obtain diagonal 
movement with some combination of 
these two methods. 

When a new pixel is to be written 
into display memory, its position 
within a 16-bit word is loaded into 
the mask register. Then you specify 
the absolute cursor position, the 
modification pattern, and the type of 
modification (replacement, comple¬ 
ment, set, or reset). The GDC auto¬ 
matically changes only the bit you 
want to update. The host processor 
continues to do other things while the 
display processor performs this leg- 
work. You will notice the real power 
of this approach when you try to 
create complex shapes made up of 
many fundamental shapes and scale, 
and then move or redraw them. 

Pixel Addressing 

There can be up to 2 12 pixels 
organized as 2 lfl sixteen-bit words, 
and you need a two-part address to 
select an individual pixel. First, the 
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Figure 2: A direction map for controlling 
pixel-drawing direction . 


EAD (execute address) selects a par¬ 
ticular 16-bit word out of the 256K 
bytes; then the DAD (dot address) 
selects which bit or pixel from the 16 
to operate on. 

Consider an x-y vector-list scheme 
where we would like to find the in¬ 
dividual dot address (see figure 1), 
You simply derive the P or pitch from 
equation a, find the line-base address 
(LBA) using equation b, and get the 
EAD from equation c. Next you ob¬ 
tain the dot address from equation d, 
and you now point to the exact pixel 
in the x t y matrix. We structure the 
memory as a power of 2 in order to 
avoid real arithmetic for these 
calculations. We send these numbers 
to the GDC (in binary) to set the cur¬ 
sor position. 

An important parameter in deriv¬ 
ing consecutive pixel addresses is the 
DIR, which controls pixel-drawing 
direction. This is best illustrated by 
the direction map in figure 2. Draw¬ 
ing direction is divided into eight 
movements about the center. By 
specifying a direction, you get a 
resulting dot movement according to 
the figure. 

Talking to the 7220 

The GDC appears as two con¬ 
secutive addresses to the host, which 
selects between the two by using ad¬ 
dress bit 0 (see figure 3). The first ad¬ 


AQ Read Write 

0 S/R Parameters into FIFO 

1 FIFO Command into FIFO 


Figure 3: GDC addressing. 


dress is status register on read and 
parameter into FIFO buffer on write. 
The second address serves as 
read/write FIFO buffer, with write 
pertaining only to command into 
FIFO buffer. In order to get com¬ 
mands and data into the FIFO buffer, 
you handshake with a FIFO ready bit 
in the status register. You first send a 
command byte followed by several 
parameter bytes that make up the 
command. After initial loading, an 
internal command processor decodes 
the commands, sets the appropriate 
registers to the passed values, and 
starts the specified process, 

A simple software or hardware 
handshake is necessary when loading 
data into the GDC FIFO buffer. The 
status register has FIFO FULL, EMP¬ 
TY as well as other flags of interest to 
the programmer (see figure 4). 

Summary of Commands 

The FIFO buffer holds both com¬ 
mands and parameters. By writing 
data to the second, or command, ad¬ 
dress, you apply a special tag to the 
data that identifies it as a command 
when it is put into the FIFO buffer. 
This tag helps the command pro¬ 
cessor to tell the difference between 
parameters and commands. When the 
command processor receives a new 
command byte, it terminates 
previous commands. Commands for 
the GDC are shown in table 1, 

Figure Drawing 

The digital differential analyzer 
(DDA) forms the workhorse section 
of the figure-drawing logic. It per- 
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Full size smart terminal with detachable keyboard 


4Mhz Z80A CPU 

64K RAM Mam Memory 

200Kbyte 5% H floppy disk 

(Osborn, Xerox, IBM. CP/M-86 formats) 

Two serial ports 




Complete software package includes 
WordStar word processing 
Correct-lt spelling checker 
LogiCalc electronic spreadsheet 
Microsoft BASIC 
North Star compatible BAZIC 
CP/M 2.2 Operating System 





















At $1790, this computer was selling like 
hotcakes. So we dropped the price. 


Crazy? No, not really. You see in order to meet the 
demand for the Micro Decision™ we increased our 
production. When we did that our costs dropped. We're 
passing our savings on to you, because that's our 
philosophy. 

More for less. 

So now it only takes $1590 to buy a Micro Decision with 
64K of memory a 200K double density floppy drive and 
a full-size Morrow smart terminal with detachable key¬ 
board. Not bad. But there's more. 

The Micro Decision also includes a package of business 
and professional software worth well over $2000. The 
WordStar® word processor. A 36,000 word spelling 
checker. The LogiCalc™ electronic spreadsheet. And both 
Microsoft SASIC-80^ and North Star-compatible BAZICf' 
Plus, the CP/M® 2.2 Operating System that gives you 
access to thousands of other software programs. And, 
we take the mystery out of CP/M with plain English 
commands and single-key operation. 

If you have your own terminal you can buy the complete 


computer and software package for $995. That's the 
Micro Decision MD1™ The MD2™ includes another 
double-density disk drive, plus Personal PEARL™ the 
relational data base manager. Price? Only $1395, 

More memory? No problem. The Micro Decision MD3™ 
gives you two double-sided, double-density disk drives 
with 768K of storage and Personal PEARL for only 
$2290. Without the terminal, $1695. 

Come in for a complete demonstration at your nearest 
Morrow Designs dealer If you don't know who that is, 
call us toll-free at (800) 521-3793. In California, call 
(415) 430-1970. At $1790, the Micro Decision sold like 
hotcakes. At $1590, we've just sweetened the deal. 

More computer, for less. 

MORROW OE5IGN5 

MORROW DESIGNS 
600 McCormick Street □ San Leandro, CA 94577 
(800) 521-3793 □ {415| 430 1970 In California 













Video Control 

A RESET: 

Set 7220 to idle, set video-display format 

B SYNC: 

Set video-display format 

C VSYNC: 

Master or slave video-sync mode 

D CCHAR: 

Cursor and character row heights 

Display Control 

A START: 

Begin scanning 

B ZOOM: 

Specify zoom factors 

C CURS: 

Specify cursor position in display memory 

D PRAM: 

Set display area s start and length. Also set 8 bytes tor the 
graphics character 

E PITCH: 

Display-memory X dimension width 

Drawing Control 

A WDAT: 

Write data into display memory 

B MASK: 

Specify mask-register contents 

C FIGS: 

Figure specify of drawing parameters 

D FIGD: 

Draw the above specified figure 

E GCHRD: 

Graphics character draw 

Data Read 

A RDAT: 

Read data from dispiay memory 

B CURD: 

Read cursor position 

C LPRD: 

Light-pen address read 

DMA Control 

A OMAR: 

Request a DMA read transfer 

B DMAW: 

Request a DMA write transfer 

Table 1: The GDC command summary, 


3L 


GO 


DIR 


Bits 

> Dir 

y Line 

> Graphics Character 
y Arc/Cfrcle 

> Rectangle 

* Slant 


Figure 5: The layout of the FIGS (figure specify) command. 


forms the necessary adds, shifts, and 
counts that allow you to draw a 
100-pixel figure in only SO microsec¬ 
onds (jis), using differential equations 
to specify the delta x,y information. 
(See Principles of Interactive Com¬ 
puter Graphics by William M. 
Newman and Robert F. Sproul 
[McGraw-Hill, 1979, pp. 22-28].) 

To perform the differential opera¬ 


tions on vectors, you specify values 
for the DDA parameters. The four 
DDA parameters for vector opera¬ 
tions are DC (dot count), an unsigned 
integer from 0 to 16,383 calculated by 
the host to be the total number of 
pixels to move; Dl, the same type of 
number, but used for si ope-encoding 
terms; D, a 16-bit integer, also used 
as a slope term; and D2, another 


16-bit integer used as a slope term. 
These four parameters are derived 
from equations that represent initial 
and ending vectors of a line, arc, or 
rectangle. In addition to specifying 
values for these four parameters, you 
must load the FAD of the beginning 
pixel, the DAD, and the DIR values 
before you issue the F1GD (figure 
draw) command. 

With a minimum of instructions, 
you can make the GDC draw funda¬ 
mental shapes. The DDA, which is 
on-chip hardware, does the time-con¬ 
suming calculation to produce the 
next pixel address for the shape. This 
circuit and the memory-modification 
hardware (read/modify/write) com¬ 
bine to produce a rapid update of new 
pixels. 

When you want to begin figure 
drawing, you load a figure type, 
drawing direction, drawing parame¬ 
ters, cursor starting address, and the 
pattern into the FIFO buffer. Then 
you issue a FIGD command. A FIGS 
(figure specify) command alerts the 
GDC to the necessary drawing pa¬ 
rameters, which are either computed 
by the host processor or stored in a 
table (see figure 5). 

A Line-Drawing Example 

The GDC drawing technique uses 
independent and dependent axes. The 
host processor determines which axis 
is independent and which is depen¬ 
dent for the particular drawing direc¬ 
tion or octant of that vector. To draw 
a line from XY Start to XY End, you 
first move the cursor to XY Start with 
the CURS command, then calculate 
the Deltas (Delta X = X End - X 
Start, Delta = same), and find the 
direction by locating the quadrant 
and the octant (see table 2). If ABS 
Delta_X = ABS Delta_X the vec¬ 

tor is on octant boundary within that 
quadrant and you choose the higher- 
numbered odd octant. 

You then determine the indepen¬ 
dent and dependent axes with the fol¬ 
lowing equation: 

If Delta._ X > Delta_Y 

Then I = X, D = Y 

If Delta_X < = Delta_Y 

Then 1 - Y, D = X 
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IF MetaCard DOESN’T IMPROVE 
YOUR WORKING CONDITIONS 
WE’LL GIVE YOU YOUR MONEY BACK. 



It’s almost three in the morning. 

You knew just one more line of code 
and your program would be finished. 

That was seven horns ago. It f s hard 
work developing good software. Writing 
It on the Apple II is no exception. 

Although we can't promise to get you 
to bed by eleven o'clock, we can make 
your job a lot easier. 

When we developed MetaCard, a 
co-processor system for the Apple II, we 
designed in 128K bytes of on-board 
memory with parity Enough memory to 
run die most powerful development tools 
available. We included memory expansion 
capabilities beyond 1ZSK. 

And we made sure it could run all three 
operating systems for the IBM PC, MetaCard 
does more than make your job easier, it opens 
up new development areas. If you want to create 
or run more powerful applications software for 
the Apple, or for the IBM PC or other 
8086/8B-based systems, you should have a 
MetaCard in your Apple, MetaCard supports the 
most popular development languages available 
for MS-DOS, CP/M-86 and UCSD p-System 
Version IV. Languages like Pascal, C, COBOL, 


FORTRAN, BASIC and almost all others operate 
at peak performance. MetaCard enables you to 
continue to use most of the popular peripherals 
for your Apple II, plus all of your existing 
software. And with many best selling 
applications for the IBM PC available soon, you 
can use your Apple in new and developing areas. 

MetaCard uses the Intel 8088 processor and 
operates at a full 5 Mliz. And MetaCard f s 
real-time clock, external power supply, parity 
checking RAM, and power-up ROM diagnostics 
give you the features and reliability you demand. 


Satisfaction Guaranteed 

We know you’ll still work through the night. 
But if MetaCard doesn’t improve your 
working conditions, return it within 
30 days, and well send your money 
back. No questions asked. 

MetaCard, complete with 
documentation, MS-DOS and UCSD 
p-System (CP/M-86 optional) and power 
supply, is available in both 64 and 128K 
configurations, priced at $980 and $1,150 
respectively. The MetaCard System Operating 
Manual is available for only $25. 

For more information write us today, 
Metamorphic Systems, lac., 8950 Villa La 
Jolla Drive, Suite 1200, U Jolla, CA 92037. 

Or call us today to order yours at 

800 / 228-8088 

In California call 619/457-3870. 

MdaCinj Is a mdemarfc of Misamwphie Systems, Inc., Apple — Apple 
Computer Inc.. Intel 8088— Inid Coiporaiion. Research 

CorpwaUOEi, MS-DOS — Microsoft, UCSD p-Sysian — tl ufrmfry of California, 
IBM PC —IBM 

Circle 464 on inquiry card. 

MetaCard 










Quadrant 


Delta^X sign 

Delta_Y sign 

Quadrant 

+ 

_ 

1 

- 

— 

2 

— 

+ 

3 

+ 

+ 

A 


Octant 


ABS Delta_X 

> 

ABS Delta_Y 

If Quadrant 

Then 

Octant 

1 


2 

2 


5 

3 


6 

4 


1 

ABS Delta_X 

< 

ABS Delta_Y 

If Quadrant 

Then 

Octant 

1 


3 

2 


4 

3 


7 

4 


0 


Table 2: Information for locating the quadrant and octant for line drawing. 


Now you compute the line-drawing 
DDA parameters: 

DC = ABS (Delta_I) 

D = [2 * ABS (Delta_D) ] 

- ABS (Delta_I) 

D2 = 2 * [ABS {Delta_D) 

- ABS (Delta_I) ] 

Dl = 2 * ABS (Delta_D) 

You can make these operations fairly 
efficient by using a table for octant 
and axis determination. 

Once these parameters are cal¬ 
culated, you load them into the GDC 
FIFO buffer with a FIGS command. 
Then you load a pattern into 
parameter RAM with a PRAM com¬ 
mand. The pattern corresponds to the 
type of line—broken, dashed, or 
solid. A WDAT (write data) com¬ 
mand with bit modifier and a FIGD 
command complete the figure-draw¬ 
ing process (see photos 1 through 4), 
Drawing a circle of arbitrary radius 
at a specified point on the display re¬ 
quires that you prepare most of the 
parameters discussed above with the 



TEAR 

AND COMPARETO 525k 

THE PQ 51. AN ASCII SOU TK >N THATS KEYSTROKE 
FOR KEYSTROKE 525 M l KEYBOARD COMMUBLEl 
SYS! 'EM 34/38 5251 EMULATION WITH PCTs IDS I 


Name 


Company Name 
Address 

City Slate Zip 


Fxlix T Wordix has word processing 
features that our competitors are 
still dreaming about... 



$390 buys the whole dream. 


Edix Editing Features 

Up to 4 screen windows 
Up to 12 file buffers 
Top to'bottom and 
sideto-side scrolling. 
Regular expression 

searching and translating 
Ultra- and inter-buffer 
moving and copying 
Online help 
Online tutorial 


Wordix Formatting Features 

Auto footnotes 
Auto table of contents 
Auto hyphenation 
Multi-line headers and 
footers 

Multi-column layout 
Powerful macros 
Data file access 

Requires 128K IBM PC 
Edix alone: $195 


Phone 

□ Send me more information 
on the PQ 51 and PCI 11)51, 

□ Send me information 
on all PCI products 


Jf, protocol V 

■ 1 ' 1 f -nu n i1 t jp g g i\r . 

rS 


(800 \ 423-5904 
(213) 716-55001 In California ) 

6150 Gmoga Avt Suite KKK Wixxlland Hills, CA 9136**-3^3 J 


TECHNOlOGf 


2031 Broadway Bou Jder, C jo lorado 8030 2 30344 7*9495 

For more information, or to place an order, 
call toll-free 800-782-4896. 


TW nadrromrt uf Enuring fectiruitofp {.jin.vj|un.u. Inc 


Circle 350 on inquiry card. 


Circle 161 on Inquiry card. 
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Dear Ma: 

Racal-Vadic has the Ultimate 
212A. It’s like getting a Porsche at 
Volkswagen prices! 







The Auto-Dial VA212,*, 

For Those Who Want Everything 

Racal-Vadic has the ultimate 212A-compatible 
modem. It operates at 1200 and 0 to 300 bps and 
has a built-in automatic dialer with a non-volatile 
memory that can store as many as 15 phone 
numbers, up to 31 digits each. Nonvolatile means 
the memory is retained even if you lose power; 

This remarkable modem “talks" to the terminal 
operator using English words and phrases to 
indicate call progress, option status, and telephone 
numbers in memory. Calls can be originated or 
answered from the terminal keyboard or the 
modem front panel. 

The front panel is really something, Ma, 

It has a 16-key tactile-touch keyboard and an eight 
character liquid crystal display Twenty-six user 
programmable options are stored in the modems 
memory and can be keyed in from the front 
panel... eliminating the need to open the modem 
to change options. 


The W212LC... For The Economy Minded 

For tho se who don't want auto-dial, Racal- 
Vadic has the perfect modem. Its called the 
VA212LC. LC means low cost... just $550 in 
single quantity. 

This is not a stripped down model. The 
VA212LC is a full-featured 212A-compatible 
modem with manual originate and automatic 
answer It operates at 1200 and 0 to 300 bps 
full-duplex. 

The VA212L.Cs extensive 
diagnostics include remote 
digital loopback and self test. 

Remote loopback allows end- 
to-end testing over the tele¬ 
phone f rom any of Racal-Vadics 
regional diagnostic centers. 

The carrier indicator shows 
when you've established 
connection. 

Now there is a real choice in the 212A market.,, 
A Porsche at a Volkswagen price,,. or the Volks itself 
at an even lower price. 

Phone or write Racal-Vadic today! 

Your Independent Thinking Son, 


PHONE: 800-543-3000, Operator 507 


Circle 363 on inquiry card. 


Racal-Vadic 

222 Caspian Drive, Sunnyvale, CA 94086 
Tel: (408) 744-0810 ■ TWX: 910-339-9297 



‘See us ai NCC Booth W624S 5 














Photos 1-4: Examples of the GDC figure-drawing process , 


exception of the DDA drawing 
parameters. The following informa¬ 
tion draws a circle as eight arcs, with 
two per quadrant; 

DC = Radius * Sin (Theta) 

D = Radius — 1 
D2 — 2 * {Radius *1) 

D1 = -1 

DM = Radius * Sin (Phi) 

The starting points might be 

radius, 0 
0, radius 
— radius, 0 
0, —radius 

Rectangle drawing is similar, but 
simpler: 


DC = 3 (fixed for circles or arcs) 
D = (Total number of pixels in 
initially specified direction) 
-1 

D2 = (Total number of pixels in 
perpendicular direction) —1 
Di = -1 
DM = Same as D 


Applications 

The 7220 GDC is not a simple 
device. While many of you have 
probably written a BIOS (basic in¬ 
put/output system) or CRTC 
(cathode-ray tube controller) han¬ 
dler, developing a decent assembly- 
language driver for this chip is non¬ 
trivial. The driver I am currently 
using was written by Frank Caparello 


under the auspices of Roger Amidon 
and others, the developers of the new 
Epson QX-10. The S-100 board I used 
to draw the demonstration screens 
was also developed by them. The Ep¬ 
son QX-10 uses a 7220 as a display 
chip but has operating-system calls 
to do all the fancy stuff. 

The GDC design manual that NEC 
provides is very well written and of¬ 
fers you a basic tutorial on computer 
graphics. It includes numerous ex¬ 
amples of parameter derivation as 
well as hardware-interface informa¬ 
tion. 1 highly recommend it. 

I believe the 7220 GDC will be a 
standard for microcomputer displays 
for the next few years. If the price 
falls, you may even find it in arcade 
games and low-end terminals.! 
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SOFTWARE 


^ = New items 
ASHTONTATE 

d BAS Ell ceil for orice \ S4??1 


CP/M® 


ARTIFICIAL INTELLIGENCE 11 

Medical! PAS-31 $849 


Dental (PAS-3) . 

$849 

ASYST DESIGN*/FRONTIER 

Frol Time Accounting 

$549 

General Subroutine. 

$269 

Application Utilities 

$439 

DIGITAL RESEARCH* 


CP/M 2.2* 


NorthStar 

$149 

TRS-80 Model II 


(P+T). 

$159 

MicrOpolfs 

$175 

CP/M-Intel MDS 

$135 

PL/1-00 

$449 

BT’80 

$179 

MAC 

$ 65 

RMAC 

$179 

Sid 

$ 65 

Z-Sid. 

$ 90 

Tex 

$ 90 

DaSpool. . 

$ 49 

ce-eo .. 

. $469 

C Basic-2 

$ 98 

Unk-BD . 

$ 90 

FOX $■ SELLER 


Quick&creen. 

$135 

Quickcode 

$265 

dutil. 

. $ 65 

MICRO-AP* 


S-Basic. 

. $269 

Selector IV 

$295 

Selector V 

. $495 

MICRO DATA BASE SYSTEMS* 

HDBS 

$269 

MDBS. 

$795 

DRS or GRS or RTL 

$269 

MDBS PKG 

$1999 

MICROPRO" 


WordStar 

$279 

Custom Ization Notes 

$449 

Mail-Merge 

$ 99 

Word Sta r/Mail-M e rge 

$369 

DataStar 

$249 

Word Master' 

$119 

Super Sort I. 

$199 

Spell Star 

$139 

GalcStar 

$259 

MICROSOFT 1 ' 


Basic-80. 

$199 

Basic Compiler 

$329 

Fortran-00 

$349 

Co bo 1-80. 

$589 

M-Sort 

$175 

Macro-60 

$144 

Edit-80 . 

S 84 

MuS imp/Mu Math 

$224 

Mu Lisp-BO 

$174 

FPL. Bus. Planner 

$595 

ORGANIC SOFTWARE* 


Tex (Writer 111. 

Sill 

DateBook || 

$269 

Milestone, . 

. $269 

OSBORNE" (MoGraw/HIHJ 

General Ledger 

S 59 



SAVE $255 ON PRODUCTIVITY PAC #3! 

Everything you need: a word processor, spreadsheet and 
database And a phenomenally low, low price! 



Retail 

Regular 

Discount 

Final Word 

$300 

$270 

Plannercalc 

$ 99 

$ 50 

Condor 1 

$295 

$275 


$694 

$595 


SPECIAL COMBINATION PRICE: $439 

Offer good to the end of the month of publication of this 
magazine. Call for our other PAC prices. 


Accl Rec/Acct Pay 

$ 59 

4 Modules 

$1255 

Payroll w/Cost. .. 

$ 59 

All B. 

$4500 

All 3 

$129 

UNICORN" 


All 3 +■ CBASIC-2. 

$199 

Mince 

$149 

Enhanced Osborne 


Scribble 

$140 

(vandatta) 


Both 

$249 

(Incl u des CBasic). 

PEACHTREE* 

$269 

The Final Word. . 

WHITESMITHS* 

$270 

General Ledger 

$399 

X” Compiler. 

$600 

Acct Receivable. . 

$399 

Pascal (Inci "C") 

$650 

Acct Payable 

$399 

PASCAL 


Payroll 

$399 

** Pascal/MT + Pkg 

$429 

Inventory 

$399 

Compiler. 

$315 

Surveyor , 

$399 

Sp Prog: . . 

$175 

Property Mgt 

*799 

Pascal/Z 

$349 

CPA Client Write-up 

$799 

Pascal/DCS □ 4.0 

$670 

PS Version 

MagiCalc 

01 her 

Add $234 
$269 
less 10% 

Pascal/M 

Tiny Pascal 

DATABASE" 

.$355 
$ 76 

STAR COMPUTER SYSTEMS 

FMS-80 

$894 

^ G/L. A/R, A/p Pay 

$ 349 

dBASEM 

$595 

All 4 

$1129 

** Condor 1 

$275 

Legal Time Billing . 

$ 049 

Condor 31. . 

$535 

Property Mngmt. 

$ B49 

F MS-81 . 

.$445 

STRUCTURED SYSTEMS" 

WORD PROCESSING 

WordSeareh . , 

$179 

Business Packages, 


v Spell Guard 

$199 

Call tor Price 


Peachtext ... 

$209 

SORCIM* 


Magic Spell 

.$269 

/ SuperCalc 

$249 

Spell Binder 

$349 

Trans 86 

.$115 

Select . ... 

$495 

Act. 

*157 

The Word . 

The Word Plus 

.$ &S 

$145 

SUPERSOFT* 

Ada.. 

Diagnostic 1 

- $270 

$ 49 

Palanlier-I (WP) . . 

$385 

COMMUNICATIONS 

$149 

Diagnostic II . .... 

$ 84 

Ascom . . 

Disk Doctor 

$ 69 

BSTAM 

$149 

Forth (8080 or Z80) 

$149 

BSTMS 

$149 

Fortran. 

$219 

Crosstalk. 

.$139 

Fortran w/RaHor 

$289 

Move-it 

$ 09 

C Compiler . 

$225 

OTHER GOODIES 


Star Edit 

$189 

Micro Plan 

$419 

Scratch Pad 

*266 

Plan 80 

$269 

StatsGraph 

$174 

Target (Interchange! 

$125 

Analiza U . . 

$ 45 

Target (Planner) 

$189 

Data view 

$174 

Target (Task) 

$299 

Disk Edit. 

$ 89 

Plannercalc, 

$ 50 

Encode/Decode ll 

S 84 

Tiny J C". 

$ 89 

Optimizer . 

*174 

Tiny C" Compiler. 

$229 

Super M List. 

68 

Nevada Cobol 

$179 

Term ll. 

$179 

MicroStat 

$224 

Zap Z-BOOO. 

*450 

Vedd 

$130 

Utilities t. 

$ 54 

Mini Model 

$449 

Utilities ll 

1 54 

StatPak 

$449 

ACCOUNTING PLUS 


Micro B+ 

$229 

1 Module 

$305 

Raid , r . ....... 

$224 


String/80. . 

$ 64 

String/80 (source). 

,$279 

ISIS CP/M Utility 

$199 

Lynx . 

$ 199 

Supervyi 

.$ 95 

ATt Power 

.$ 75 

Maths Magic 

$ 95 

CIS COBOL 

$765 

ZIP M BASIC. CBASIC 

$129 

Rea! Estate Analysis 

$116 

APPLE Il f 

BRODERBUND 


G/L (with A/P) . 

$444 

Payroll. 

$355 

INFO UNLIMITED" 


EasyWriier (Prof).. 

$155 

Datadex 

$129 

EasyMailer [Prof] 

$134 

Other 

less 15% 

MICROSOFT 1 


So ft card (Z-80 CP/M) 

$239 

Fortran. 

$179 

Cobol 

$499 

Tasc 

$139 

- Premium Package. 

$549 

f RAM Card 

.$129 

MICROPRO' 1 


r Wordstar 

$199 

Mail Merge 

5 99 

Wordstar /Mail Merge. 

$349 

Super Sort I 

$159 

Spollstar 

$129 

CalcStar ... 

$175 

DataStar 

$265 

VISICOHF* 


' Visicalc 3.3 

$189 

Desktop/Plan II 

$219 

Visilerm 

$ 90 

Visidex 

$219 

Visiplot. 

$100 

Visifrend/Visiplol 

$259 

Visible 

$219 

Visischedule . . . 

.$259 

PEACHTREE* 


G/L. A/R. A/P Pay or 


Inventory (each] 

$224 

Peach Pack P40 

S795 


SOFTWARE DIMENSIONS, INC- 

Accounring Plus If, 

G/L. AR, AP or 

I nverrtory {each). . $385 

(Needs G/L !o run) 

OTHER GOODIES' 

Super-TexMl SI 27 


Data Factory 

DB Master 

Versaform VS 1 . . . 
YHt 

$134 

*184 

.$350 

$445 

1 16-BIT SOFTWARE 

WORD PROCESSING 

IBM PC 


Wordstar 

$279 

Speilstar 

$175 

Mailmergo 

$109 

Easyvynier 

$314 

Easyspeller 

$159 

Select/ S u pe rspell 

$535 

Wile On 

$116 

Spollguard 


(also available lor 


6" 6066 systems) 

$229 

BP Law 


(for Spellguard) 

$115 

Textwriter III 

$139 

Spellbinder 

$349 

Final Word 

$270 

LANGUAGE UTILITIES 

IBM PC 


Crosstalk 

$174 

BSTAM 

$149 

BSTMS . 

$149 

a " 16-BIT SYSTEMS 


Pascal MT+ /86.SSP. 

$679 

CBasic 06 . 

$294 

Pascal M/86 

$445 

Act 86 

$157 

Trans 66. 

. . $115 

XLT 66 

$135 

16-BIT 8 AND DISPLAYWRITER 

CP/M 06 

$294 

MP/M 86 

$585 

OTHERS 


IBM PC 


SuperCalc 

$269 

VisiCalc. 

$219 

Easyfiier 

$359 

Mathemagic 

$ 89 

CP/M Power. . . 

$ 65 

Condor 21 

*265 

Condor 22 

$535 

Condof23 

$695 

Condor 200. 

$175 

Condor 20FI . 

$265 

Slatpak 

$449 

Optimizer 

$ 174 

Desktop Plan II. 

$219 

Desktop Pfan lit 

$259 

Visidex . . 

$219 

Visitrend. 

$259 

Many others available for use 

with the ,J Baby Blue Board*'’" 

r 16-BIT SOFTWARE 

SuperCalc. 

$269 

CP/M Power 

$ 65 


FORMATS AVAILABLE: 


B" single density 
8" OSi 
Suporbrain 

Micropclis/Veclor Graphic 

North Star Horizon 

NorttiStar Advantage 

Osborne 

Heath/Zenith 

Cromemco 

TelevLdeo 

Xerox B20 

Dynabyte 

Hewiell-Packard 125 

NEC 

Eagle 

Apple M/Ill 

Otrona 

TRS-HO Model l/ll/lll 

DEC VT-180 

Allas 

CP/WI-86 

IBM PC 


LOWER PRICES, COME 
HELL OR HIGH WATER. 


ORDERS ONLY - CALL TOLL FREE - VISA - MASTERCHARGE 

U.S, 1-800-421-4003 - CALIF 1-800-252-4002 

Outside Continental U.S—add $10 plus Air Parcel Posl - Add $3,50 postage and handling per each item 
- California residents add 6^.% safes tax - Allow 2 weeks on checks. C.O. □. $3.00 extra * Prices subject to change 
without notice. All items subject to availability ■ ® — Mfgs. Trademark Blue Label $3.00 additional per item 
CP/M i$ a registered trademark of DIGITAL RESEARCH, INC. 

THE DISCOUNT SOFTWARE GROUP 

6520 Selma Ave. Suite 309 * Los Angeles, Ca 90028 - (213) 837-5141 

Int i TELEX 499-0446 DSSCSOFT LSA * USA TELEX 194-634 (Attn; 409-0446) 

TWX 910-321-3597 [Attn 499-0446) 
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OUR PRICES, SELECTION 
AND SAME-DAY SHIPPING 
MAKE US COMPETITIVE. 
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Brothers HR-1 Daisy Wheel 

Perfect for quality, 
quiet word processing. 


* 16 CPS ■ Prints up to 6 copies * Bi-directional 

■ Cloth or carbon quick-change cassette ribbon 

■ Quiet, efficient operation for word processing 


Brothers HR-1 

Parallel...........List SI, 100 II 

Serial ............List $1 .200 gl#dll 


NEC 8023 

TEC M-8510/DMP-85 

Outstanding Graphics, Print 
Quality & Performance 


144 x 160 dots/inch * Proportional spacing 
■ Lower case descenders ■ N x 9 dot matrix 
* 8 character sizes * 5 unique alphabets * Greek 
character set * Graphic symbols ■ 100 CPS print 
speed 'Bi-directional, logic-seeking * Adjustable 
tractors * Single-sheet friction feed - Vertical & 
horizontal tabbing .. 

scan 


Smith-Corona TP-1 

Daisy Wheel Printer For Under $900 


Latter quality - Standard serial or parallel data 
interface * Drop-in ribbon ■ 144 WPM ■ Various 
fonts available ■ Loads paper I ike typewriter 
- Handies single sheets for forms 

Smith-Corona TP-1,.., .List 5695 SCall 


Anadex Silent Scribe 

The Quiet Serial Matrix 
Impact Printer 


Up to 500 CPS ■ Dot addressable graphics 
■ Parallel and serial interfaces standard - Switch 
selectable protocol ■ Cartridge ribbon * Foreign 
character sets * Underlining * 1.5k to 12k buffer 
♦ Correspondence quality print 

List Discount 

Anadex DP-9501A .......Si ,725 $1,325 

Anadex DP-9620A .SI ,845 $1 T 475 

Anadex WP-6000_... .53,250 $2,800 


IDS Prism 80/132 

Affordable Color, Speed 


200 CPS ■ Bi-directional, logic-seeking * 24 x 9 dot 
matrix - Lowercase descenders * B character sizes 

* 90-132 columns ■ Proportional spacing 

* Text justification- Optional color and dot resolu¬ 
tion graphics 

Prism 80......,Base List $1,299 aa a ii 

Prism 132.Base List $1,499 p|#cil I 


Televideo CRTs 

Price, Performance & Reliability 


The Epson Series 

High-Quality Printers 
at a Low Price. 


160 CPS - Dot graphics - Proportional spacing * 
Downloadable character sets * 10 and 12CPI ■ 
Super/subscripting - Underlining * Reverse line 
feed 

Epson FX series . . .. SCall 

Full Line of Epson Accessories 


Star Mleronics 
Gemini 10/15 


Monitors 

Crisp, Clear, Compatible 


Red Baron. Home of the Nation’s 



List 

Discount 

910. 

..$ 699 

$575 

925 . 

.$ 995 

$730 

950 . 

.$1195 

$945 

970 . 

.$1495 

SCall 


120 x 144 dot graphics *100 CPS-2.3K buffer 
* 2K User programmable ROM - 
U nderl i n i ng ■S u per/sub sc ri pts 
- Friction feed and adjustable 
tractors 


Gemini 10 
Gemini 15 


Amdek 

Video 300, green.-List $249 

Color I... List $499 QUclII 

for low 

prices 







































OUR PEOPLE 
MAKE US EXPERTS. 


Largest Computer Printer Inventory. 


The Grappler+™ 

Apple" Graphics Interface 



- Graphic and text screen dumps ♦ Dual Hi-Res 
Graphics * Printer selector dip switch * Apple III 
compatible ■ inverse graphics * Emphasized 
graphics* Double size picture * 90° Rotation * 
Center graphics * Works with Pascal and CPM " * 
Optional bufterboard available a 4 

Grappier +. ... $1 

' Requi res software d river 

Apple is a registered Trademark of Apple, inc. 



Customer Benefit 
Package 

1. Free Expert Consultation. 2. Tech¬ 
nical Staff. Even your most involved 
questions get quick, helpful answers 
from our staff of printer technicians. 

3. Free Catalog. Get your inform¬ 
ative catalog with printer compari¬ 
son chart and print samples today. 

4. Warranty. The manufacturer's war¬ 
ranty where applicable. 5, Same-Day 
Shipping. 6. Free MasterCard and 
Visa. 7. We Stock What We Sell. We 
make every effort to keep a large 
stock of our advertised products. 



The Bufferboard™ 

For Apples and Printers 


IDS Microprism 480 

Prints like a daisy, 
priced like a matrix! 



Take your existing printer interface—and 
buffer it I 


♦ Versions for Grappier +, Apple interface, Epson 
interface, and others * Comes standard with 16K 
buffer* Expandable to 32K and 64K * includes 
interface docking cable 

TheBufferboard.... pi IU 


■ Correspondence quality In a single pass 

■ Dual speed 75, 110 CPS * Proportional spacing 

■ Bi-directional, logic-seeking * Platen Pin 

or pressure feed ■ 24 x 9 dot matrix * 10,12,16.8 
characters per Inch * Double width characters 


IDS Microprism 480 _List $799 


SCall 



The Okidata Series 

Microline 92 & 93 


Other Quality Printers 
at Red Baron 



NECSpinwriter RO 

Serial Parallel 7710.. *.$3055 $242$ 

Serial 3510 $1895 $1600 

Interface Equipment 

Complete Stock of Options, 
Cables and Accessories 


16G/20DCPS * Correspondence quality 

* Proportional spacing * Enhanced, emphasized 
and expanded characters ■ 10,12 and 17 pitch 

* Super/subscripts * Underlining * Okigraph dot 
graphics - Alternate downline loadable charac¬ 
ter set 

Okidata92.Lists 999 

Okidata 93 (w/ Tractor) List $1249 ■■ 

Okidata 84 (Parallel). .List $1395 §(rf)]| 


Here’s How To Order: 

Phone orders are welcome; same-day ship¬ 
ment on orders placed before 11:00 a.m. 
Free use of MasterCard and Visa. COD’s 
accepted. Persona! checks require 2 weeks 
clearance. Manufacturer's warranty in¬ 
cluded on all equipment. Prices subject to 
revision. 


CCS APPLE SERIAL Interface & Cable . .$150 

SIGNALMAN MODEM.SCall 

HAYES N1ICROMODEM II . .. $300 

COMPLETE STOCK OF EPSON 

ACCESSORIES. SCall 

CUSTOM PRINTER CABLES FOR 
Apple, Atari, IBM, TRS-B0(all models).SCall 

PRINTER STANDS: Large.$ 99 

Small...$ 25 

PRINTER RIBBONS—Most Types.SCafl 


Call For Free Catalog: 

( 800 ) 854-8275 

CA, AK, HI (714) 779-2779 



Red Boron 

_COMPUTER PRODUCTS 


Circle 312 on Inquiry card. 


8. APO/FPO Orders Welcome. 


4501E. Eisenhower Circle, Anaheim, CA 92807 



€> Red Baron Computer Products, 1982 



























NAPLPS: A New Standard for 
Text and Graphics 

Part 3: Advanced Features 

NAPLPS can draw irregular lines, compress repeated code 
segments, define new text characters, and divide the display 

screen into separate fields. 


The North American Presentation- 
Level-'Protocol Syntax (NAPLPS) is a 
communications standard that can 
encode both text and graphics. The 
goal of this standard is to facilitate 
the exchange of information from one 
machine to another without regard to 
differences in the individual graphics- 
handling capabilities of each 
machine. In fact, in some ways 
NAPLPS can be viewed as an exten¬ 
sion of the American National Stan¬ 
dard Code for Information Inter¬ 
change (ASCII). 

Part 1 of this series presented an 
overview of NAPLPS. In part 2 1 de¬ 
scribed the basic features of NAPLPS 
with an emphasis on the actual 
coding. In this part I will concentrate 
on the more advanced features of 
NAPLPS, specifically. Incremental 
Lines, Macros, Dynamically Redefin- 
able Characters, and Fields. This arti¬ 
cle will present merely an overview of 
these advanced features. In order to 


About the Author 

Jim Fleming is a member of the ANSI X3L2 
Committee on Character Sets and Coding. He 
is on independent consultant specializing in in¬ 
teractive computing systems . 


Jim Fleming 
Unir Corporation 
Suite 106 
5987 East 71st St. 

Indianapolis, IN 46220 

get a complete description of them, 
you should obtain a copy of the ac¬ 
tual NAPLPS document from the 
Computer and Business Equipment 
Manufacturers Association (CBEMA), 
whose address is listed at the end of 
this article. 

Incremental Lines 

As we saw in part 2, line drawings 
and objects can be encoded by speci¬ 
fying the endpoints of each line using 
a terminal-independent coordinate 
system. In general, it takes about 3 
bytes to encode each line in a draw¬ 
ing. For objects with only a few sides 
or a regular shape (i.e., rectangle, 
arc, etc.), this efficient approach 
makes it easy to encode lines. But if 
an object has an irregular shape, the 
normal encoding method becomes 
very inefficient. 

NAPLPS supports a method of 
chain-encoding irregular edges of 
shapes. An assumption is made that 
the irregular edge is composed of a 
large number of small line segments. 
Each segment can be encoded using 
just 2 bits of information—a substan¬ 
tial reduction over the 3 bytes needed 
using the normal method. 


The method for chain-encoding 
line segments with 2 bits is shown in 
table 1. The first step is to establish a 
pair of relative coordinates (sym¬ 
bolized as dx, dy) that determines the 
length of the line segments. Multiple 
2-bit values are then specified that in¬ 
dicate directions in which to draw the 
line segments. As shown in table 1, a 
line segment can be drawn horizon¬ 
tally, vertically, or diagonally. 

If a horizontal segment is specified, 
it is drawn in the direction initially set 
by the value dx . If dx is positive, the 
horizontal segment will be drawn to 
the right; if dx is negative, the seg¬ 
ment will be drawn to the left. 

If you are following closely, you 
may be asking how we could get lines 
drawn to the left if we initially specify 
dx as positive. As shown in table 2, 
an Escape sequence is provided to 
reverse the direction of the drawing. 
Any time a 2-bit value is 00, the next 
2 bits are interpreted as an instruction 
to change direction. The sequence 00 
01 indicates that the horizontal direc¬ 
tion should be reversed, the sequence 
00 10 changes the vertical direction, 
and the sequence 00 11 reverses both 
directions. 
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More Apple II owners choose Hayes 
Mkromodem II than any other modem 
in the world. Compare these features 
before you buy You should. It's your 
money, Thousands of other Apple II 
owners have already com¬ 
pared, considered, and are now 
communicating - all over the MlCrOCOlipIeF 

CIS,A. — with Micramodem IL -“ ^ 

The best modem for the 
II. The most modem 
for your money. 

A complete 
data communi¬ 
cation system. 

Micromodem II 
is not "base 

priced "plus necessary "options" IVs a 
complete, high performance data com¬ 
munication system, The printed circuit 
board fits — quickly and easily — into your 
Apple II. eliminating the need for a serial 
interface card. And the Microcoupler™ 

(included) connects the Apple II directly 
to a standard modular telephone jack. 

Auto-dial and -answer features are built 
in. Operation can be full or half duplex. 



with a transmission rate of 300bps. And 
it s Bell 103 compatible and FCC approved. 

Now there's Hayes Terminal Pro¬ 
gram, tool Developed by Hayes speci¬ 
fically for Micromodem II, this new 

Terminal Program allows 
you to access all the great 
features of your modem 
in a matter of seconds. 
With it. you can use 
your CP/ M.- DOS 
3.3 or Pascal for¬ 
matted disks to 
create, send, re- 
W ceive. list and delete 
r fi les. Hayes Term ina 1 
Program is a complete, 
stand-alone disk. 

And because it's menu 
d riven, you can choos e from 
a wide variety of options to set 
your tommun ic at to n pa ra m - 
eters — as well as change hard¬ 
ware configuration — directly 
from the keyboard. It even allows you 
to generate ASCII characters that are 
normally not available from Apple 


keyboards, further extending your 
capabilities. Incoming data can be 
printed ton serial or parallel printers) 
as it's displayed on your screen. 

Micromodem II is available with 
or without the Terminal Program, Buy 
your modem by itself, or optionally pack¬ 
aged with the Terminal Program disk 
and user manual at extra cost. The soft¬ 
ware is also sold separately, for those 
who already own a Micro modem II. 

If you're ready to communicate 
with other computers, to access infor¬ 
mation utilities, time-sharing systems, 
or use bulletin boards, then you’re 
ready for Micromodem IL Come on. 
Compare. Consider. Then buy 
Micro modem II is already the 
best-selling modem for the Apple II. 
And Hayes’ new Terminal Program 

makes it better than 
ever. Available at 
1 computer stores 
nationwide. 

Hayes Microcomputer Products. Inc. 
5835 Peachtree Corners East 
Norcross, Georgia 300921404) 449-8791 


©Hayes; 


’four Apple II 

just isn’t the same without 
Hayes Micromodem IT 


NEW! 

Terminal Program 
from Hayes! 


"Micromodem II and Miorocoupler are trademarks of Hayes Microcomputer Products. Inc Apple is a registered trademark of Apple Computer, Inc 
CP/M is a registered trademark of Digital Research, Inc c 1982 Hayes Microcomputer Products. Inc, Sold only In the U S A 


Everybody^ 
Logic Analyzer 



12 Channels 
16 Words 


A logic probe and oscilloscope are no 
longer adequate for analysis in today's 
digital world. For testing or debugging 
microcomputer or other digital logic 
circuits you need a real logic analyzer. 

The LA-12 captures, stores and displays 
TTL and LSTTL digital data so that 
the instantaneous meaning of the data 
stream (e,g, data value, ASCII code, 
address) can be understood and 
analyzed long after the actual events 
have passed- 

■ Easy to Use ■ 10 MHz ■ Clock 
Qualifier ■ Trigger input ■ 3 Trigger 
Qualifiers ■ Built-in LED Display — 
No oscilloscope needed ■ Compact 

■ Expandable ■ Low Cost 

30 day trial 

Purchase an LA-12, use il t and if you are not 
completely satisfied, return it within 30 days 
and receive a full refund. 

Free Offer 

If you order within 45 days, and men lion this 
magazine, you will receive a £49.95 input cable 
free With each LA-12 ordered. 

Save $28.95 

In addition, if you enclose payment with your 
order you can deduct 5°A and we will pay 
shipping charges. 

All prices are in US dollars for 120VAC. 

To order in the Continental US call 

TOLL FREE 
J.-J800[^^^505_ 

Connecticut microcomputer, Inc. 

36 Del Mar Drive, Brookfield, CT 06804 
(203) 7754595 TWX: 710456-0052 


Q 

Description 

Price 

Total 


Logic Analyzer 

$379.00 



Input Cable 

49.95 



20 Color-coded 
microdips 

44.95 


Con nect icul residents add I'/zVa sales tax 


Shipping & 
Handling 

£10.00 


Total 



□ Company purchase order enclosed (Rated 
Firms only) 

□ Check □ VISA □ MasterCard 

Aect, No,__ 

Signature _ __Exp. Dale____ 

Name (Prim)_____ 

Address ________^ 


City_____ 

State__ Zip _______ 

Etealer inquiries invited 


Two-Bit Incremental Line Instructions 


Symbolic Two-Bit 

Code Encoding Result 



Table 1: With the Incremental-Line features of NAPLPS , some line segments can be 
specified with just 2 bits of information. The values dx and dy signify relative coor¬ 
dinates. If dx is negative, the line will be drawn to the left; if dy is negative r the line 
will be drawn downward. Other lines can be drawn by using the 4-bit direction 
changing codes shown in table 2. 


Incremental Line Escape Sequences 

Symbolic Four-Bit 


Code 

Encoding 

Result 


— 

00 00 

If pen is down. 
If pen is up. 

then lift it up. 
then put it down. 

- X 

00 01 

dx = -dx 


- Y 

00 10 

dy ** -dy 


- D 

00 11 

dx - -dx, dy 

- ^dy 


Table 2: Four-bit codes are used to change the direction of the drawing and control 
the pen position. 


If you are still with me, you may 
ask what happens when 00 is fol¬ 
lowed by 00. That sequence indicates 
that the state of the pen should be 
reversed. If the pen is currently 
down, it will be raised; if the pen is 
up, it will be lowered. 

The 2-bit values are encoded in a 
series of bytes, 6 bits per byte (from 
left to right in table 3). The pen is 


assumed to be down at the beginning 
of a command. The last byte can be 
padded with a pen reversal if the 
number of line segments is not even. 
Figure 1 shows a chain-encoded 
outline of the state of Indiana that is 
composed of 217 short line segments. 
These 217 segments require 87 bytes 
of coding in NAPLPS, If I had en¬ 
coded this drawing using the normal 
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This Programming professional deserves a 
lot more from his personal computer. 


He’s earned it. As a seasoned professional, 
he’s learned to master some of the world’s 
most advanced programming tools. Ibols 
specially designed to meet the everyday 
demands of programming experts. 

But as the owner of a personal com¬ 
puter, he’s come to expect less. Less 
performance. Less sophistication. And less 
Flexibility. 

Why should programming a 
personal computer be any different? 

Prior to the announcement of micro/ 
SPF™ development software, experienced 
programmers felt programming a personal 
computer was a lot like playing with a toy. 
You couldn’t take it seriously. 

But today, there’s micro/SPF™ a solution 
to elementary program editing tools now 
offered with most micro-computers. 

With micro/SPF™ you get the same 
procedures and commands experienced 

S ummers are accustomed to using at 
. By mimicking features found in 


standard SPF software, micro/SPF™ 
provides all the sophisticated utilities pro¬ 
gramming professionals expect. 

Programming experts can take 
advantage of skills they’ve spent 
years perfecting. 

Now, for the first time, mainframe soft¬ 
ware is available for personal computers. 
SPF screens are fully reproduced in logical 
sequence and each screen is formatted 
identical to those found in the SPF system. 

In addition, micro/SPF w comes equipped 
with the same primary and line commands, 
tutorial messages and program editor 
(with program function keys) experienced 
programmers are used to. 

Programming professionals whoVe 
spent veal’s perfecting the art of writing 
sophisticated code deserve to work with 
state-of-the-art tools, not toys. Find out 
how micro/SPF'™ can help you do work- 
compatible programming on your 
personal computer today! 



PHASER 

PHASER SYSTEMS, INC 50 WEST BROKAW ROAD 
SAN JOSE. CA 95110 
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Figure 1: An example of an incremental-line drawing. The size can he changed simply 
by changing the values of the relative coordinates dx and dy. This drawing was done on 
a Diablo 630. 


method, 651 (217 X 3) bytes would 
have been needed. (Although these 
calculations ignore the fact that the 
northeast corner of the state could be 
efficiently drawn with normal 
straight lines, a large amount of mem¬ 
ory would be required nonetheless*) 

A symbolic representation of part 
of the chain encoding for figure 1 ap¬ 
pears in table 3, It is the coding for 
part of the southwestern border of 
Indiana. The corresponding binary 
and octal values of the encoding are 
also included. The two outlines were 
produced from the same encoded 
data. 

The scaling effect achieved in figure 
1 was accomplished by changing the 
size of the dx and dy values. As 
shown in figure 2, the Incremental* 
Line op code (3 A hexadecimal or 3/10 
using a 16 by 16 column/row repre¬ 
sentation) and a relative coordinate 
pair (dx f dy) precede the encoded 
data. This (dx, dy) value can be 
changed to create some interesting ef¬ 
fects. For example, it can be scaled so 
that the resulting drawing is larger or 
smaller, even though the same en¬ 


coded data is used. Also, the values 
of dx and/or dy can be negative, 
resulting in mirror-image drawings 
from the same encoded data. The 
values of dx and dy can be very dif¬ 
ferent, resulting in a stretching effect 
in one of the dimensions. 

Besides chain-encoded outlined 
drawings, NAPLPS also supports 
chain-encoded filled polygons. These 
solid figures are subject to the same 
attributes of objects such as rect¬ 
angles and arcs. These attributes can 
be used to draw the state of Indiana 
with a textured interior to help 
distinguish it from other objects on 
the screen or page. 

Incremental encoding Is a powerful 
technique for compactly representing 
irregular objects. The efficiency ob¬ 
tained by incremental encoding pays 
off in data-transmission time and disk 
storage. Another feature of NAPLPS 
that improves coding efficiency is the 
Macro capability . 

Macros 

Macros provide a means of storing 
an arbitrary string of NAPLPS codes 


Sample of Incremental Line Encoding 

vl S 

Symbolic 

Binary 

Octal 

Code 

Code 

Code 

-YD 

XI 00 10 11 

113 

- Y Y 

XI 00 10 10 

112 

Y D X 

XI 10 11 01 

155 

X - Y 

XI 01 00 10 

122 

YO- 

XI 10 11 00 

154 

YO¬ 

XI 10 11 OO 

154 

ED— 

xi pi ii oo 

134 

X D - 

XI 01 11 00 

134 

Y Y X 

XI 10 10 01 

151 

X X D 

XI 01 01 11 

1Z7 

X 0 X 

XI 01 11 01 

135 

X - Y 

XI 01 00 10 

122 

Y D D 

XI 10 11 11 

157 

Table 3: An 

example of incremental- 

line coding. 

This is part of the 

coding 

used to produce the drawing of Indiana 
in figure 1. 


under one of 96 names. The string can 
be recalled using the 1-byte name 
associated with the string. 

Macros are useful when a common 
string of NAPLPS codes is used for a 
particular application. For example, 
in a home-banking application the 
words Balance, Amount, and Pay* 
ment will appear many times during a 
session. NAPLPS lets us store these 
words as macros and recall them by 
transmitting just 1 byte. 

Macros can be used to store both 
text and graphics. Entire screens of in- 
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INTRODUCING THE BIG WORD 
IN UNINTERRUPTIBLE POWER SYSTEMS: 

SMALL. 



me Gould 3000 UPS. 

A small $1300. 

Gould's new micro UPS is a big 
breakthrough for the small systems 
user, in price. And performance. 

Because you no longer hove to 
buy a line conditioner and battery 
backup. The Gould 3000 both con¬ 
ditions your line and keeps you in 
power. With an efficient, silent 
operation. 


And as with ail Gould products, 
we use the fewest number of con¬ 
servatively rated parts possible. We 
keep our design simple to keep 
your power up. And your costs 
down. 

Gould's new 3000 Series uninter¬ 
ruptible power systems are currently 
available in 50 or 6QHz versions at 
ratings of 50QVA and 1000VA. 

So now that the word is out put 


Gould's new micro UPS into action. 
And discover the power of simplicity. 

Gould Inc., Electronic Power Conversion 
Division, 2727 Kurtz Street, San Diego, CA 
92110. Phone (800) 854-2658. In California 
(619) 291-4211. TWX (910) 335-1241. 

O€0B»!1/SPRING ’83 

*903 » G*Gi^ Caller- Alumna fSflSKOO 

■> GOULD 

Electronics & Electrical Products 
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INCREMENTAL LINE 


STEP-SIZE PARAMETERS 


MOVE INSTRUCTIONS 


Figure 2: Structure of the Incremental-Line instructions. The first byte indicates that a 
series of Incremental-Line instructions will follow. The next series of bytes indicates the 
size of the relative coordinates dx and dy to whatever resolution is desired , The last 
series of bytes is composed of the actual 2- and 4-bit drawing instructions , 


DEFINE CHARACTER 1G 


POSITION IG.,21 
LINE tO,.31 
LINE US, Of 
LINE tO,-.3) 

ARC LG5,-.05)L05,.Q5> 
LINE (G,,3} 


END 



Figure 3: Using the Dynamically Redefinable Character Set (DRCS) capability of 
NAPLP5 , we can define our own characters. 




> 

ra 

> 

o 

a 


p 

J 


DRCS 

TEMPLATES 


Figure 4: Once a DRCS set has been defined. its characters can be mapped just like text 
characters onto the display screen. 


formation can be stored as one 
macro, in addition, other text and 
graphics can be intermixed with 
macros. 

In applications like adventure 
games, each time a new room is 
entered, a macro can be defined with 
the picture of the room. If the room is 
reentered later in the game, the long 
graphics-and-text description does 
not have to be retransmitted. The 
host computer simply has to refer to 
the macro name and the entire room 
is drawn. 

If the host computer is really smart, 
it can send down macros for all the 
rooms that are near the current room 
you are in. This can be done while 
you are deciding your next move. 
The screen will not be changed as 
these macros are defined. When you 
finally move to a new room, the host 
refers to the proper macro that was 
previously defined, and the user sees 
an almost instant response. 

Macros can also be applied in con¬ 
junction with the Incremental-Line op 
code described earlier. Nothing 
prevents you from storing just the en¬ 
coded data as a macro. If this is done, 
an Incremental-Line op code (3/10) 
can be sent followed by a (dx, dy) 
coordinate value followed by the 
macro reference. In the previous ex¬ 
ample (Indiana), the 87 bytes of en¬ 
coded data would be retrieved and 
processed as if they had been sent 
after the (dx, dy) value. Thus, the size 
of the shape could be changed almost 
instantaneously. 

Part 1 of this series includes an ex¬ 
ample of macro definition and refer¬ 
ence. A NAPLPS code segment for 
that example is shown in listing 1. As 
you may recall, a macro (Macro 26) 
was defined that cleared the screen to 
blue and put the string "READY:” on 
the screen in white. Whenever Macro 
26 is later referenced, the screen will 
be cleared and "READY:" will ap¬ 
pear. 

The amount of storage allocated to 
macros has been left open as a 
terminal- and application-dependent 
parameter. With 96 macro names and 
the ability to store long variable- 
length strings, the macro storage re¬ 
quired could exceed the internal 
memory capacity of most personal 
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Consolidation 

This lets you combine several spreadsheets, 
adding or averaging the numeric data. It is 
especially useful to businesses that want to 
combine data from several departments, or add or 
average spreadsheets from different months of the 
years. Just another reason why Scratchpad is the 
ultimate spreadsheet. 


These features and many others make 
Scratchpad the most powerful spreadsheet 
available! So, find out why we call Scratchpad the 
Ultimate Spreadsheet. 

Write: Scratchpad Information, SuperSoft, 
Box 1628, Champaign, IL 61820. 

This is what others are sayings 


Small Business Computers, July/August ’82 
“In our opinion Scratchpad is an excellent 
business-oriented spreadsheet program, easy to learn, 
easy to use, and well documented." 

InfoWorld, Sept. 6, '82 

"Scratchpad ... [is designed] for users who want 
entry simplicity and fast answers." 

Business Computer Systems, Sept. 82 
"... a new memory innovation from SuperSoft... 
ScratchPadi’s] virtual memory can accommodate an 
essentially unlimited number of entries by tapping the 
disk drive for secondary memory." 


The Ultimate Spreadsheet? 
YOU BET! 

Packed with more important features and 
performance than any other spreadsheet, Scratchpad 
is perfect for "what if" analyses and financial 
modeling of all kinds. 

The features tell the story: 


Flexible Spreadsheet 

A Scratchpad innovation. Now you can design 
the spreadsheet to fit your application, rather than 
redesigning your application to fit the spreadsheet. 
For example, if you need a worksheet that is 
extremely wide but not very deep, Scratchpad can 
do it. The matrix dimensions are up to you. 


Virtual Memory 

Another Scratchpad innovation. When your 
computer runs out of memory in RAM, your disk 
drives act as a backup memory for additional 
spreadsheet data. (This is something other 
spreadsheet people don’t talk about in their ads. 
They can stiil run out of memory!} 

Scratchpad with a hard disk on the IBM PC, 
for example, allows in excess of 20,000 entries! 
NEVER see those disastrous OUT of MEMORY 
messages again. 


Available for IBM PC DOS, CP/M-86 ,H) and CP/M? 
Scratchpad: $295.00 

(Requires 96K* with PC or MS DOS, 64K* with 
CP/M-86® and 56K with CP/M®} 

Now available for OASIS: call 802-658-5600, 

Ja pa n ese D isfcri b utor: A S R Co r po rati on 1 nte rn ati on a I h 
3-23-8, Nishi-Shimbashi, Minato-Ku T Tokyo 105, Japan. 

Tel. (03)-4375371 Telex: 0242-2723. 

European Distributor: Micro Technology Ltd , 51 The 
Pantiles, Tunbridge Wells; Kent, England TN2 5TH, 

TEL. 0892-45433. Telex: 95441 Micro-G. 

'Additional memory recommended for optimal 
performance of all features. 

CP/M and CP/M-86 are registered trademarks of Digital Research 


Circle 397 on inquiry card. 


he Ultimate Spreadsheet for 

P/M-86: IBM PC DOS: and CP/M* 








Listing 1: A short segment of NAPLPS code (in octal form) showing how a macro can 
be defined and referenced. The contents of Macro 26 will be bytes 4 to 21 inclusive. 


BYTE OCTAL SYMBOLIC DESCRIPTION 

# FORM FORM 



***** 

Define 

Macro 26 ***** 

1 

033 

ESC 

Define Macro 26 

2 

100 

DEM 


3 

072 

M26 


4 

016 

SO 

Select G1 (Graphics) 

5 

07« 

SET 

Set color to Blue 

6 

111 

BtU 


7 

040 

RES 

Clear Screen to in-use color 

8 

120 



9 

074 

SET 

Set color to white 

10 

177 



11 

044 

SPA 

Set Point Absolute 

12 

101 


} 

13 

110 


} - (x,y) = (.05078125,.25) *> (13.64) 

14 

150 


} 

15 

017 

SI 

Select GO (Text) 

16 

122 

R 


17 

105 

E 


18 

101 

A 


19 

104 

D 


20 

131 

Y 


21 

072 

* 


22 

033 

ESC 

End Macro Definition 

23 

105 

END 


***** 

Referencing the 

Macro ***** 

?? 

035 

SS3 

Assume 7 Bit Mode with Macros in G3 

?? 

072 

M26 

Macro 26 


computers. There is absolutely no 
reason why disk storage cannot be 
used to store macros. When disks are 
used, a crude form of file transfer 
begins to emerge. 

Macros thus provide a powerful 
capability of code reduction when 
using NAPLPS. The important thing 
to remember about macros is that a 
simple string replacement is per¬ 
formed. The resulting stream of code 
(after the macro expansion) is pro¬ 
cessed as if it had been sent from the 
host. No special scaling, rotation, or 
attributes are applied to the macro 
part of the resulting stream. In fact, in 
most systems, once the macro is ex¬ 
panded all knowledge is lost that a 
macro was used. 

Dynamically Redefinable 
Character Sets 

The Dynamically Redefinable 
Character Set (DRCS) capability in 
NAPLPS is similar to the Macro fea¬ 
ture. The DRCS facility allows ar¬ 
bitrary streams of NAPLPS code to 
be associated with one of 96 names. 
The 96 DRCS names, however, are 
completely different from the macro 
names. 

The primary difference between 
macros and DRCS characters is that 
when the DRCS image is referenced, 
it is scaled, rotated, and mapped to 
the current character field, just like a 
text character. In other words, a sim¬ 
ple code replacement is not per¬ 
formed. Instead, the current environ¬ 
ment of attributes and character-field 
size is used when the DRCS charac¬ 
ter is requested. Figures 3 and 4 show 
an application of the DRCS capability. 

One of the primary functions of the 
DRCS is to define new text charac¬ 
ters, because all TEXT command at¬ 
tributes (scaling, rotation, spacing, 
etc J are applied when the DRCS is re¬ 
quested. Because of this text-char¬ 
acter orientation, only two colors can 
be used when the DRCS is drawn. In 
other words, the drawing of the 
DRCS is done with a "spray-paint" 
technique, as with other characters. 
The DRCS thus acts only as a stencil. 

The DRCS can also be viewed as a 
simplified form of the computer- 
graphics idea of a window and a 
viewport. When using a DRCS, the 
Text continued on page 202 
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Your guide to the 
world of microprocessors. 


The Micro-Professor™ -a iow cost tool for 


learning, teaching and prototyping. 



sockets to accept optional 
CTC/PIO. Bus is extendable. 

As well as being an exciting 
learning tool, the Micro-Professor 
is a great low-cost board for 
OEM's. Call for details 

SSB-MPF 
Speech 
K Synthesizer 
Board $129 


Here in one attractive package 
and at a price of only $149.00 is a 
Z80* based microcomputer to 
lead you step by step to a 
thorough knowledge of the world 
of microprocessors. 

The Micro-Professor is a 
complete hardware and software 
system whose extensive teaching 
manual gives you detailed 
schematics and examples of pro¬ 
gram code. A superb learning 
tool for students, hobbyists and 
microprocessor enthusiasts, as 
well as an excellent teaching aid 
for instructors of electrical engi¬ 
neering and computer science 
courses. 

But the Micro-Professor is 
much more than a teaching 
device. With it you can do bread¬ 
boarding and prototyping, de¬ 
signing your own custom hard¬ 
ware and software applications 
with Z80, 8080 and 8085 compati¬ 
ble code. 

The standard 2K bytes of 
RAM is expandable to 4K, 
and the standard 2K bytes of 
ROM can be increased to 8K. 

All this plus a built-in 
speaker, a cassette interface, and 


BASIC-MPF 
Tiny Basic $19 

2KB BASIC 
interpreter with 
hardware control 
& capability. 

Machine-code 
subroutine accessible. 


PRT-MPF 

Printer 

$99 


, vocabulary 
% of up to 400 
words based 
on the 
TMS 5200 chip. 


thermal kJv . 

pri nter Jr 

with built-in 

alphanumeric 

character patterns 

and Z80 disassembler. 

20 characters per line, 0.8 line per 
second. 


EPB-MPF 
EPROM M 

Program m ing mm 
Board $169 JKj 

For all +5V BmL 
1 KB/2 KB/ 

4KB EPROMs. 

Read /Copy/ Li st/Verify 
Capability. 


2B0 is a trademark ol ZHog Inc, 


Muitltech Electronics Inc. 

30 day trial period with full refund 
90 day warranty. 

Circle 294 on Inquiry card. 


I’m ready to enter the 
" world of microprocessing 

Call toll free to order. ^ ^ {mm 

MPF-I Micro-Professor Lwmj 
SSB-MPF Speech Synthesizer Board I12&Q0 
E PH -HPF E PROM Program ming Board SJG&0C 

PRT-MPF Printer $ 8400 
BASIC-MPF I 1400 

Shipping and Handling t 4.06 4,95 

California residents add sales tax.. 


Signature 


Multi tech Electronics Inc. 

195 West £i Camiho Real 
Sunnyvale, CA 940B6 
California Tel. (408} 773-8400 
Elsewhere <800) 538-1542 


ftlw 

gtv. 

hiiauil 

1149,00 



1129-00 



ties, oo 



* 9400 



t 19,00 



S 496 


4 SB 

p add sales tax. 

TOTAL 
























8" CP/M-80 


Computer Exchange — The Supply Center for the IBM-PC 


^ASHTONTATE. dBase II with User's Guide try Software flanc 
dBase 11 requires Cf/M-fiS & 123K 
dBaifi II, requrres PC-DOS ft 128*. 

AP PU E B SOfTWARE TECHNGUtfV. IfettiIprm NEW 1 

D ATAMOST Real Esta-to to vestment Program NEW' 

WritoOn 

EAGLE SOFTWARE. Murray DttiswflS NEW 1 

HQWARDSDFT, Real Estate Analy/w II 
I PfFOR HAT ION- UNLIMITED. Easyvrrder II [i WFS] 

taiy speller (84k Words) 
E^yriler |a OBMSl 

INNOVATIVE SOFTWARE, I i M III M DBHSl 
¥ IHSOFT, fata- Design (a iwwerrul easy to use DBMS) NEW f 
ISM, MelheMagiL 
LOTUS. 1-2 3 

¥ MICRO CRAFT, Requires CP/M 86 

LeR*i Billing. & Tune Kmiiug — Yardml 
PrelessieivaJ Billing ft. Time Hiepmu - Biflkttper 
¥ MICRO LAB. I he Uk Manager 


1983 CE SOFTWARE AWARD 


"Oupy il PC Dir Central Pu»nl Software is ire t»st CE soil*are buy til 1983 it will 
Cupy irtDre otoy protected i.ullwarir ntd tester man any other tuckup system 
Unlite airier rjupiers it mikes an aibCI duplicate ot your flTigmal and d dues tQth 


BUSINESS 


HOME & EDUCATIONAL 


PRINTERS AND ACCESSORIES 

EPSON PRINTERS CALL 

NEC. Pot Matrix, BD21 Printer F/T 3 695 

STAR Ml CRON ICS. 9 *9 Del Matr», | DDcps. 2.3 k. Gemini ] 0 $ 499 

9rSDotMatrix, [ODcps,J.3A.Gemiiulb" 3 649 
ANA D E I. DPBOOO Pat M.itri x. | ZQtps. SfiflM « Deni. Para. |/F * 945 

* GO 
i 0S 

* 165 

> 15 


IBM PC lu Epiulr or Slar Mrcreitics Cable 
Apple Irtlerlace and Cable For Epson dl Gemini 
Grappter+ by Orange Micro, specify punter 
Apple Graphics Dump Preijram 

MICRO TER. Apple Dumpling GX. Graphics Printer Interface 
with Cable 

Apple Du tripling 64. Be I ter At 64 K Spooler 
with Cable 

LETTER QUALITY - DAISY WHEEL PRINTERS 

OLYMPIA. ES 1 CM). Prinlei/Typewnlti, complete with serial 
mlerlrtCiivE Ip Hie Apple IP or IBM PC 
* COM REX, Counter C H t. RS232 Serial l/E. 200 wpm 
C-nmnler Tractor Feed kir Cfi=t 
SMITH-CO NONA. TPl Printer/Typewriter, speedy urul 
er parallel 
TPl Tractor ferf 

SUPPLIES: Tractor Feed Paper. Hibbans. Heads. (}umc Daisy V 


$ 249 

3 349 


11735 
1-3 299 
i US 

* m 

* t49 

iioels A 


CALL 
*525 
5165 
5445 
5495 
3 45 

* 59 

5119 

* 9 

tm 

*239 

*1295 
5645 
5 99 

3579 

3179 


DISKETTES 


Control Gala Corporation 12 for 10 Special. Limited Time! 


GDC 120 each, 5k with HfttSS, SD (Apple, IBM. etc.] 

S 450 

3195 

12 aach. S'.-i. with, ring, S3. 50 [Apple. IBM ate] 

S 

40 

I 22 

12 each. 5'4, wrllr ring, OS. DO, (IBM. H/P. etc.) 

3 

55 

3 15 

12 each. B" SS r SD 

3 

45 

* 24 

] 0 each. 5 1 i. wrfh rin a PS. DO, [IBM] 

t 

50 

3 19 

IBM. JO cacti. S'n, 65, SD (Apple. IBM. etc) 

S 

60 

3 4ft 

10 uadi. 5 'a, SS. DO [H/P. IBM. cLcJ 

* 

65 

t 49 

VERBATIM, to each 5'4. with ring. -SS, SD ur SS, OD 

* 

50 

3 2ft 

MAXELL. 10 each. 5H. SS. OD or SS, SO 

* 

55 

J 15 

DYSAN. J(F each, S'a. SSL SO 

3 

55 

3 30 

IP each, 5, OS. DO 

* 

65 

* 46 


* Means a BEST buy 


MONITORS 


NED, 12" Green. Model 7B120IM 

3 249 

*159 

12" Color, Composite, Model JCI212M 

S 450 

*143 

TAJMK. RGO vihni 

* 199 

*139 

SANYO, 0" BiW Modal VM4509 

1 190 

*149 

9" Green. Model DMb)O0 

5 200 

*119 

12" Oman. Made! DMfll lZOt 

1 26D 

*199 

S3" CdLbt, CniiHKisrla, Model OMfiOLl 

* 470 

*149 

ZENITH, 1?" Gieen, Model ZVM121 

* 150 

*11° 

AMDEK, 12’ Green 1300 

* 200 

*159 

J3" Cotoi 1, Compayte 

3 440 

U50 

13' Calur il. RGB, Hi Res |Ap ll, III ft IBM-PCI 

* m 

*730 

U" Color fit. RGB, Commercial, |Ap IL III] 

J 560 

*460 

PVM, Outor II or Ml fa Apple II inteHicc 

Note: Cotor II uito HI came with cable tor >BM-PC 

1 109 

*171 


MODEMS AND 


HATES. Mhcroiflodein II [Iw me Apple: H| 

Apple Terminal Program Ipr Micrpm&tferV II 
HICRPCOH. Micro Courier for Apple » 

Micro Fetearam fer Apple ll 
SSM. transcend 1 For Apple II Gala Cumm 
NOVATION. AppFecat II Modem 
212 Apple Cat 

HATES, Slack Chronograph IRS-2321 
Stack Smartnindem (FT5-232) 

Smaf [modem )2Q0 (RS-232) 

Micromodem LDO |5 LlTD bus] 

SIGNALMAN, Mpdem MKI |KS 2121 
IBM-PC Id Mndnm Cable 

AILOFf Dafalink 3000 Hand He(dCommurucahQns T 


TERMINAL 

i 179 

*275 

1 99 

S 69 

3 250 

*125 

3 250 

*125 

* B9 

* 69 

t 399 

*269 

3 725 

*599 

3 249 

3lft9 

* 289 

*225 

3 699 

*515 

3 199 

*275 

* 00 

5 79 

3 30 

S 79 

ermmal 3 199 

*325 


* XORVUS SYSTEMS 

-fc & Me| Hard Disk. M/e interlace 
. # 11 Meg Hard Disk, w/a interface 

” 20 Meg Hard Disk, */□ interface 

IHM PC Interface (IBM DDSI. Manual ft Cable 5 
Mirror built m lor easy backup 
Apple Interact. Manual £ Cabte 5 
Omni Dmk Server lor Appte ll 
Qimu Transputer Card Apple II 
Onwu Junction Bor Sri 

01 torn Interlace! QmnNet CcmsteflalHU Mirror All in Stock 



*2395 

3JS9S 


*3195 

*2695 


*4195 

3149ft 


* 300 

3239 


3 790 

*595 


3 300 

*219 

[SpecmO 

3 990 

*495 

[Special) 

3 495 

*275 

[Special) 

* 39 

* 25 


H/P 7SC Pdi table Compute 4SK. 
toad to 

Calf lof H/R 75- P-grlalile Cumpirler 
Sollware 6 Per«ptierali 
H/P 747 DA Gtaphin Plotter 
H/P 41C Calculator 

H/P 4(CV CalL-uliikir wilb 2,2k Mernwy 
Fuil A] accessory and MttwaM! m stock fotl 


3 995 *765 


*1550 51195 

* 395 *149 

* 775 *719 


Portland. OR Cash * Carry Outlet. 11507-D SW Pacifk Hwy., Terrace Shop¬ 
ping Center Portlind OR Over-thf-eotmtaf sslojonly On 99W between R:te 
2L7 and Interstate 5. Open Moll 5a). 10-6. Call 245-JO20 


ORDERING INFORMATION AND TERMS: AM items usually in stuck We nmnedialnly honor Cailtiers Checks, MdJiey tilde r$, For land ](HJ(F 

Check 1 , and Government Checks. Personal nr Company Checks allow 20 days In clear No CUD Add 3'i- lur VISA ur MC Include lelephnne number Add 3“i In* shipp^ 
insurance and hanrtlmn (S IAH| wdh *5 minimum UPS groirndl is standard so add 3'- nmre FnrtlPS Blira wrlli *]0minimum Add IJVrnlal FnrS I6H tm USPusEal, APOnr i PO 
with 3 L5 minimum For Hawaii. Alaska and Canada. UPS tsm some areas only. aHnlhers are Postal w tall. wnle. or specify PC Foreign orderi except Canada TorS UH add IB 1 - 
nr *25 minimum except lor monitor* add 30‘s, w $50 minimum Puces subiect to ctiang .0 and lypo errors, so call lo mily Ail joads are now, include factory wanaoly and 
o guaranteed Id wmk Due la our law prices, aD sales are final. Gall b&loie returning goods lor ■ i:paii Oi tcpTacomUnl. Orders receive>1 WitFi msufficent S l&IF charges n 
be refundeU ORDER DESK HOURS ft td S (*SI M F and 1(1 to 4 Sat. 3 PM herd is 4 PM *n NY 


. BUSINESS & SYSTEM SOFTWARE LIST 

* PRICE 

ASHTON-TATE, dBase H with User's Guide by Software Banc* 730 
COM SHARE TARGET. Target Plinnerfrlc * » 

INFDCOM, Dead line * 60 

Zork L or Zork If or Zwk III v Starcross. each * 50 

ISM, MaHinMagic 5 tOQ 

MI CRCCfi A FT. Lefill Billing & T ime Keepm r * 750 

Prof Billing & Time Keeping, - Ball keeper * 750 

* MICROPRO, WordStar* plus It * WordStar Tre<nin( MmuM * 49S 

MaNMerge 1 w * 25D 

SpeRStar' 1 

3 Pak. Ward & Mad « Spell. 3 above 


litfoSttr 
ReportStar 

MICROSOFT 


NEW! 

NEW! 


Multiplan 
Forlran BO 
BASIC Compiler 
COBOL SO 
BASIC-BO 

m lA fi pi muSlar-ftp 
M-Sorl-BO 
Edlt-BD 
Macro-60 

BASES. The Ward Plus [45.000 ward vHnficahnn) 
PEACHTREE. Majic Wand 

Senes 4 CL, AR. AP ik Invenfury. each 

Senes B GL, AR. AP. (my. ur Pay. each 

Senes 9 Peach Te>t 

Senes 9 Spelling Proaheader 

Senes 9 Cak Mid List or Jelecnmm.. each 


* 250 

* BAS 
3 495 
5 350 

* 275 

* 500 
S 395 
3 750 

* 350 

* 200 
3 195 
* 120 
3 Z0Q 
S ISO 
3 500 
5 600 
I 750 
3 500 

* 300 

* 375 


NEWt 


PRICE 

*439 

* is 
t 45 

* 39 
3 75 
*395 
*395 
1246 
*t59 
Call 
Call 
3335 
*235 
3196 
3125 
3295 
*545 
*275 
*145 
*145 

* *0 
*145 
Call 
*195 
*365 
*465 
1330 
*165 
124 r 


LIST 

PRICE 

* 730 

* 700 
3 389 
J 130 
1 130 

* 150 
% 2 50 
3 350 
l 175 
I 400 

* 465 
t 225 
3 90 
S 465 

( 750 
i 750 
5 250 


4t MICROPRO, WordStar* plus free WurtfStat Traminj] Manual * 465 


3 Pak. Ward & Man t Sptfl, a have 3 
inf&Slif 

ReportStn 

MICROSOFT, FLigiil Simulatcr (by Sublngid 
N0R1H AMERICAN BD5 SYSTEM. The Anrwer 
FBI CDHPORATION. Perwndl inmlor 
¥ PEACHTREE Peach Pak 4 [GL. Afl ft AP| 
PERFECT SOFTWARE. Pertect WrAar u 
Perlet t Speller' w 
SELECT INFO-. Select ja WPSJ 
SDRCIM/ISA. SuperCMc 
LtopurWriter 
Spoliguard 
STC. The Creator 
SYNERGISTIC. Data Htpcrlrr 
¥ mi COUP. V.siCllc*/?56K 

VmDpi gr Visfichedule. each 

ViSitrBnd/Plot 

VisifJe w DBkloo Plan I. each 


NEW 

NEW! 

NEW' 


NEW! 

nm 


* 7 SO 

*250 

* B45 

* 495 

* 350 
3 50 
3 250 
3 145 
t 565 

* 3S6 

* 199 

* 505 
S 295 

* 395 
3 195 
3 300 

* 250 
S 250 

s m 

t 300 

S 300 


OUR 

PRICE 

*439 

*446 

*265 

* 89 
3 89 
*126 

*256 

*120 

1209 

1106 

*166 

* 69 
1129 

J39S 
1395- 
*!B9 
3246 
Call 
Calf 
Call 
*135 
*215 
i 1ft 
1160 
1 06 
*365 
*230 
*139 
*B6 
1100 
*269 
*120 
110ft 
*169 
3179 
1199 
*219 
*219 


3 40 

* Kffl 

* m 

S 150 


CENTRAL POINT,. Copy ll PC, Backup and Utility NEW! 

* Coral Taste a-k, RAM .'Disk emulator ptogram Works on wiy 

S 40 

t 15 

PC DOS version br RAM Cord- Momj driven 

* 100 

* 49 

DIGITAL RESEARCH. Concurrent OCP/M ftft 

* 150 

*215 

CBASIL 66 

* 200 

*225 

N0RELE DATA. System Backup 

3 50 

* 39 

HORTON, Nortun Utilities. 14 pawerluf programs. J disks 

3 30 

* 65 


MEMORY CHIP KITS, 


LIST 

PRICE 


PRICE 


54K addon tuytur memory cards. 9 chips, 

* ISO * 59 


2DON5, te^erl and buriud m 90 day warranty 

Cum bo Plus. 54H with async. pud 3 495 1-350 

Cnmbfl Plus. 64« with paiallel put 3 495 *359 

Cnmbo Plus, 64K ^vaiiync 1 para 3 555 *3 9ft 

Cambti Plus. 64K NZflSyrvc para ft clack/Cal * 593 *429 

fur above Combo Plus of E2SK add *85 lur ]0?K add *302. In 
356K add 1256 

CURTIS PC Pedniil.' “ for Display on PC 

0 Fnot Cable fur IBM tteytaard Hutentb 1' to 9 [ 

Mnno Exlenaion Gaftlas, Power and Signal 

HAV/nWn D5L-5D3 Hard Disk. 5 
MFWVIiU PS 1-501. E MB Hard Disk 
DS1-51?, 1? MB Hard Disk 
DSL 519. 10 MB Hard Disk 
mavnard Hgppv Dnye Control Hoard, for up to 4 drives 

With Serial Port add *40 Fu< Parallel Part add 370 

64K RAM Card w-'Parity * JM 3259 

12IK RAM Card w/Parity S $25 *395 

756* kAM Card w/Pirdy * flJS 3659 


1 BO 
3 50 
3 55 
*1991 
It 995 
*2495 
32995 
J 195 


* 65 

* 1ft 

t 4ft 
11405 
11405 
11605 
*2205 
*165 


MICROSOFT 


QCS. 


Bir Blue. 7BD CPU plus live functions 

QUADRAM COrtPOrAliQN 

Ouadtwvrd. 64 K. Hxpsndatilfl to ?56k 4 luncfion burd 
Quadbonid, L?9H expau^ktot! hi 256 k. a runufnHi tarard 
Quadboard, 192K expandahln In 2ft6K 4 luntimn board 
if Quadboarti. 255K tour tunduHi bt^ard 
Micrgta/er. w/Cupy, PgT-'Pjr, ftK, HMP3 
MbofHBr w/Cwy. Pnr/Par. 64K.. HMP64 
MicrafBiHr. w/Ciwy. Pir/Pir, 1ZBK. RMP12& 

Microffljier. Snap-an BK, Par/Pa? Epson, ffMEB, w/PSl 
Mir.rota/ei. Snap u«i, 64 K, Par/Par Epsou, #Mf 64, w -'PSi 
At| Microrgier^ are eipamLable (w/cnpif 1o SI2ft] fSnap-on 
T« PRODUCTS. loysfHJk 

Control Data 


S 595 1449 


1 ftftft 
1 77b 
S 805 
S 905 
3 !59 
3 299 
1 445 
* 159 

i m 

to 64 Kj 


341S 

3565 

1615 

1670 

1115 

1235 

*345 

*345 

*235 


OR "Ti 


* 65 * 40 

indon 


DISK DRIVTS, Double Sided 320K same H now 
suppled with IBM—PC Tf^ted burned-m and wirh I each 
mstallaliun instructions. 90 day warrenly &y us 1 ur mane 


3 650 
3 650 


*249 

*239 


AUTOMATED SIMULATIONS, lempto ut Apshai 
Oil Barone 

BRODERBUND, AjuMc Pjiul 
-^-CONTINENTAL. The Hume Acfcmiltant Plus 
DATAMOST, P.-h Pen or Space Sinks, each 
DAVIDSON. Ihe $pwd Reader 
-INFOCOH (fPndi’in; 

Zork I or Zurk ll oi Zark 111. eacti 
* INSOfT, WurdTm 

QudTiit 

ON-LINE. Coil Challenge- 

Uiyfflhs ft Fhe Gulden Fleece 
PHI. CORP.. Per aural Investor 
5fNliFNT Cytwg 

SFRHJ6. Conpuast or Call to Aims. car:h 
SPJNNAKEfi, Snaupiei Tiduus, -ul m It2, each 

Story lluchiiiR nr Fece Maker, each 
STRATEGIC. The Warp Factor 


t 20 
1 73 
* 22 
3112 
* 22 
1 5ft 

* 30 

* 70 
1 26 
1 20 

* 19 

* 25 

* 90 
t 25 
< 23 
3 35 
1 25 
3 10 


HARDWARES 


System Include* 

Two 3iOK t)isi Drives 
L2” Green Arndefc Monitor 


00 Bay Watnnfy 

Call For Details And 
Other Configurations 


Ad #963 


a||q ntrCDCklPC^. Wii have been a rampuler dealer Since 1073 and in mail order ynce ]06O. Bantu F irsl In lur slate Bank (5U3|i 776-5620 and lelfeism 
UUK n t r t KtlvLtb: Stitoeank. £501| 7735133 We hetona to the Chamber gt Cummercc (503) 772-6293, iw catl Dun ft Bradilrent if you are a subscriber 
Cemputer Exchange ts a dmisiafl ol Olech Gruup, Inc 
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S rO PftOFES&ONALS WHO KNOW WHAT THEY WANT ANO KNOW HOW TO USE IT. 

apple iiviie supply center 


r ° R ![S^ 

WHILE THEY 

• OVERSTOCK SPECIALS • 


HARDWARE 


RAM EXPANSION 


80 COLUMN VIDEO CARDS 


BUSINESS 


HOME & EDUCATION 


UTILITY & DEVELOPMENT 


OUR 
PRICE 
S 49 
I 79 
3 99 
3169 

tin 

1995 



Beagle, UMity City 

i 

30 

3 27 


BOS Buss 

3 

24 

3 IB 


Appru Mechanic Hew 1 

3 

30 

3 22 

¥ 

Central Point Soli ware 




f iler, DOS U tility 

1 

20 

1 15 

¥ 

Dopy If Plus [bit copier) 

S 

40 

3 35 


Epson. Graphics Dump 
lino PL 

3 

15 

t 9 


GraFORTH by Paid luCus 

3 

75 

3 59 


Transform ll by Paul Lulus 
Microsoft 

S 

125 

3 99 


AL.O.S 

$ 

125 

3 75 


BASIC Cnmprler 

t 395 

3299 


CobcH BO 

3 750 

3559 


FUillEM BO 

3 

[95 

3349 


TA$C Compiler 

3 175 

3159 

¥ Omega. Locksmith (tot cop-er) 

* IDO 

3 75 


Penguin. Comp. Graphs Elys NeV3 

7Q 

3 59 


Graphics MagH::an Now! 3 

60 

3 41 


Phoenia. ZbOiti Gratia 

5 

40 

1 29 


Quality, Bag nt (ricks Hgw! 

3 

40 

3 29 


Saturn Systems, VC'Eapartd 

3 

100 

3 49 


VC- Ea ua ltd 0y 

1 125 

3 £9 


iEnsibk, Back ft Up. |&it copied 3 

60 

3 49 


LIST 

PRICE 

Apple Computer. Inc. 

Hie Controller CL. AR. AP 3-675 
Apple Fortran J TOD 

How |n! (Educalionall- S SO 

Apple Logo t 175 

5D% oft oUier Apple lac. software 
Applied ■ScM Tech., VerssForm 1 399 
Artici. MagicWimlUw II New! % 150 
Ashton-TaU. dBase (l ffP/H) with 
User's Guide by Software Bant- t 730 
Conti Mfitil. GL, AR. AP or PR. ea. | 250 
1st Class Mail 3 75 

Home Accent ntaM 3 75 

Hayden. Pie Writer [Specify brd.) $ [70 
¥ High Tech.. m Cnl System S 750 
Inlo Master 3 169 

Howard SuH. 

Reel Estale Anily/er PI 3 195 

T a i F'i e-par ef 3 150 

Into. Unlim., E»y writer {PRO') (175 
UK, letter Perfect w .' 1 Mail Merge 3 15D 
Micro Cnfl. (C ?M\ 

Jf Professional B«llkMper I 750 

Legaf Rilling. £ Trnieheejimg 3 750 

¥ Verdict. [Legal Billing $ 750 

Micro Lib. Ur Managei Call 

Micro Pro. {all CP/Ml 

InteSlar % 445 

ReportSta-i J 350 

WerriStar*-* framing Manual 3 495 
MailMerp Th - 3 250 

SpeNStar™ J 250 

SPtCIAL! All 3 a tuiid 3 695 

Gala Star*" 3 295 

Microsoft, Multi-Plan jCP/Ml S 275 
Multi-Plan |DQS3.3[ Hew! 3 275 
Mum. Super Tori 40/60 3 (75 

Super Teat40/56/70 Flew 1 3 125 
¥ On-Line. ScreeirWrrier i, 3 130 

The Dictionary New' % IDO 
Generg I Manager n New! 3 230 
Oiborni/C F Soft. [Disk and Bunk) 

¥ Some Common Baste Programs. 

75 Business. Statistics anilHaiti 
programs ffli the Apple 11 3 100 

¥ Predial Basic. Programs 

40 more very valuable programs 
beyond "Spipp Com Basicf rog’ 3 UK) 
Pejciitret. Requires CP/M and MBASIC 
Speedy Vnteoteim or 40 columns. 
Series 40 CL 6 AR 3 AP. all 3 3 545 
Series 40 Inn or Pay., ea. 5 4Dfl 
SeliBl9Tej.l £ Spell 3 Mail b *3 t 595 
SeriesBD GL 3 AR S AP, Vufeit 3 595 


OUR 

PRICE 

3299 
3159 
3 25 
3149 

Call 

3ZS9 

1 99 

3439 
3109 
3 49 
3 49 
3 99 
3350 
3119 

3129 
3 99 
3119 
3 59 

3995 

3395 

3395 

Call 


3329 
3229 
3199 
Call 
Call 
Call 
Call 
3175 
3173 
3129 
3 95 
3 49 
3 49 
3115 


% 49 
3 *9 


3395 

3275 

3395 

3395 


Com* I 6 KRAM Card, 2 Vr Warranly 

S 

ITS 

3 49 

MjcrMoft m HAMCarh 

3 

195 

3 69 

Saturn Systems. J/h RAM Card 

3 

249 

31G9 

At loo. 12BK RAM Card [nebiual 

3 

475 

3375 

Videj Videuterm 90 column card 

3 

345 

1229 

CCS, Serial lirterrace 7710A 

3 

159 

1129 

Centronics Interlace 7729 

3 

UO 

3 a 

[.slender Clock 7424A 

3 

E 2 D 

3 95 

Cajiiranics Intatfaw 77.208 

t 

120 

3 95 

Mlcro-Scr. A40 5^ ri , LfiUK 




Disk Drift 

3 

440 

3339 

A70 S'V. 2B6H 




Disk Drive 

3 

599 

4459 

Controller Card l» 




A40 or A70 

1 

100 

1 79 

Micro Pro, WordStar* (CP.'M) 

3 

495 

3199 

EleiOW fin Ai 6 Smartern CP/Af 




Includes menuah' 




Cqndor, Condor Jr tor AL5 Smartsm 



(CP/Ml 

3 

195 

1 59 

Sarcfrn, Seperpalc lor ALS Smartsrrn 



[CP/M) 

3 

295 

1 99 


SOFTWARE 

on disk for Apple ll/ll VIIE 


AXL0N The Leader m Atari Add-on's 

A Ramjwwer [20K System 

(tor I he Atari SO0| S A 75 3350 

Sampowfr 43“ Muditle 
liar 4003 3 145 3135 

AlAKlHampower 3?K 

■ !Inr the Atari ADO ur BOO) 3 (20 3 

Free wttti above 3 Ramsran. Diagnostic Pickets 



LIST 

OUR 


PfifCE 

PNICT 

Pai feci Perfect Writer 

1 360 

3239 

Peried SpeJler 

3 169 

3139 

Petfrci (ilqr 

1 299 

1179 

Quality. DBS w/3 g*n [a D6MS[ 3 65Q 

1475 

Sansibk, Setts Spelter specify 

3 125 

3 B5 

¥ SHton Valley. Word Manner 

3 250 

1139 

Sal./Syt.. Eaecutivo Secretary 

5 250 

3109 

Executive Speller 

3 75 

3 55 

¥ Solidus. Sloe kill* 

3 6QD 

1350 

Software Dimensions System Plus. 


Arctfi Plui General Ledger 

5 425 

3295 

Acctg. PJut GL, AP and A/R 

3 005 

3595 

Acctg. Plus, above + inyeulory 

31305 

3775 

Software Publishing. PFS II 

$ 125 

3 B5 

Report 

t 95 

S 65 

Graph 

3 125 

3 H 

Sonttifaslarfl DataCapture, call to specify 


STC. The Creator NEW 

3 200 

3139 

Stoneware, Ob Master 

3 229 

3155 

tkB Utility 1 or 11 

3 99 

1 69 

Vidai. 



¥ Appipwr iter F| preboot disk 

3 20 

3 15 

VisicaSc tj 64K prebool disk 

S 50 

3 39 

Vise ale Id 176K prehan disk 

S 90 

1 69 

VlSiCofp/Personal Software, 



* ViseMe 3.3 

3 250 

3179 

Visdlei Special 

3 250 

3150 

Visf ile 

3 250 

$179 


Tins Moo Hi 50% OFF While They I. asl 

VIC 20 Hardware and Software 

ATARI, 400 and BOO Pempherials and Software 

NEC. BOO I Hardware and Software 

XEROX 620 Computer System. wittl 0nvn 

Momlw and CP/tt, w» 33.695. now 3t.495 
AKAOH. DPBOOO, Out Matni Winter. 3495 




LIST 

OUR 

Broderhund, 

PRICE 

PRICE 

Apple Panic 

1 

30 

1 71 

Arcade Mactime 

3 

45 

3 40 

Ohuplihei New! 

Many Ethers 

S 

35 

3 26 

Call 

Budftco. Raster Otaster 

3 

29 

3 22 

ContmantJl, Home Acceurtanl 

3 

75 

3 49 

OilJirwSt. Snack Attack 

3 

SO 

1 24 

Djlasoil, Canyon Climber New! 

S 

30 

1 23 

Thu-Blue. Several m stock 

Auto. Siiliulalioni, 


Call 

Call 

rntmdpctwy 3-Pack 

3 

50 

3 35 

Ray fen S argon n (Chess) 

3 

35 

3 29 

In foe om. Deadline 

3 

50 

1 36 

Insult, Efeefnc Duet try Lulus 

3 

90 

3 35 

Zargs He*/' 

1 

35 

3 27 

Spider Raid New* 

1 

30 

% 24 

Lightning MasEertype 

3 

40 

S 29 

Microgott. Olympic Decathlon 

3 

30 

3 24 

Typing Tutor it 

3 

25 

3 15 

Muse Rnbcil War 

1 

40 

3 29 

CaS(fe WolFenstfiin 

3 

3D 

l 23 

Dn-Line, f rugger New 1 

3 

35 

3 25 

Ultrnia ll 

3 

55 

1 40 

Sottporn (K Rated) 

3 

10 

1 22 

Piccadilly. Warp O-esUuyei 

3 

30 

S 23 

Sirmi. Gorgon 

3 

40 

3 29 

Srr-lec Wi/ardry 

1 

50 

I 39 

H night ffOiinwnh New! 5- 

35 

3 26 

Sub Logic, Mignl Simulator 

1 

34 

3 25 

Pinball 

3 

30 

3 23 

Strategic. Southerti Oummand 
OTHER BRANDS IN STOCK CALL 

3 

60 

3 45 


* Means a BEST buy. 


Ml. Smirterm II 
Birt Cheap Video 
VldeJt, VnJederm 
Vista. V ision 1 60 

HKram 

¥ A IS. 1 he CP/M Card 3 399 

7 Card 3 169 

I6K ADD Ram Special 3 149 

Syiiergizer w/Scale + Condor 3 749 
Color II 3 179 

Anion. 320K RAM DisK System 31395 
ASTAR Rf Modulate! 3 35 

CCS. Serial Interlace 7710A 3 159 
Other CCS Cards in stock Call 
Car Piytnu, l nwqr C*W Chips 3 50 
Cun t Aik, BAD 003 S A Moultr $ 12$ 
¥ East side, Wild Card. CDV«r 3 130 
Kari&irifloEl, System Saver 3 90 
Kraft. JoysbtL 3 65 

Paddle 3 50 

M&R. Sup R fan 3 50 

¥ Microsoft. ZSO Sailcard 3 345 

AF Boltcard Premium Pack 3 695 

Z30 Suite ard Plus 3 645 

16* RAMCard 3 100 

Micro IsK, Dumpling &X, Graphics 

Punter l/f 3 249 

Oirrnoling 64, BuTiered 
64K SpooAei 3 349 

Mountarn, CFSMuMifunctionCardi 239 
Grange Micro. Grappler Plus 3 165 
Practical Peripherals, 

MBS SK Serial [Epson] $ 159 
MBP (6K Fare (Epsonf $ 159 
Micrebtiher N t GK. (apwrfyf 3 259 
Micioburier II 32K (spedyl 3 299 
PCPI. Apply Card. 14 features 

¥ 6 Mhz 3 595 

RH Electronics. Super Fan I) 3 75 
SSM, AUM1 .Serial/Pan I iiterlace* 225 
TC Products. Game PaddFes 3 40 
Joystick 3 60 

Sefed-A-Porl 3 &|) 

Irak Sail 3 65 

¥ Vide*. Vnrtotem 60 col 3 345 

Soft Vidcir Switch 3 35 

Enhancer II 3 j49 

Fundipn Ship 3 79 

PSIQ. Para/Ser Interface 3 229 

Full Vfdei Line Call Up lo 35* oN 
WI CO. Trackball $ Ed 


3139 
3 £9 
1229 
1199 

J299 
1129 
1 79 
352 9 
3139 
3995 
3 25 
3129 
Call 
3 39 
3 35 
3 99 
3 69 
3 49 
3 39 
1 39 
1245 
1495 
3459 
3 B9 

1109 

3239 

3199 

3119 

1129 

3129 

3205 

3229 

3435 
1 59 
3(69 
3 29 
3 45 
1 45 
3 44 
3229 
3 25 
3 99 
1 59 
3169 

3 55 


¥ 

¥ 

¥ 

¥ 


LIST 

PRICE 

Com* RAM Card l«K $ 179 

Al3. ADDflam 1GK 3 [49 

HicrsrjoH. RAMCard 16K 3 100 

Saturn Syst emy RAM Zm 32 K 3 249 

RAM Card 64K 3 425 
Arlan RAM Card |2BH 3 475 
RAM Disk System 320K 11995 


DISK DRIVES for 



APPLE II Vile 

A 2. aw, [4SK OiiN Drive 

Controller Card for 42 Drive 

1 479 

3219 

1 100 

3 79 


A40, 5'V 1 , EGO* 0-5h Drive 

3 449 

3339 


470. 5T. 2I6K DGk Owe 

3 599 

3459 


CwitrMler tar A40 or A70 

3 100 

S 79 


Filer Dak Utility Software 

3 20 

S 15 

VISTA 

Solo, 5 M . I43K Dish Drive, 

Std Height 

t 300 

3549 


Duet, 5-. Doubt* Sided. 320K. 

H&ll Height 

3 420 

3329 


QuarreL 5". 2 Duets Side by Side 
or Standard Cabinet 

1 715 

1575 


Controller Card lor above, 

Fully Apple Cumpalibie 

% S3 

3 75 


V^DualS' 1 SEd Formal 
yi/Conlrnlsei. Complete 

12105 

It 495 


VtiOO. 5" 6MB Disk Pack System 

11549 

3M99 

TBAC 

Super-5, I43K Disk Drive. 

Hair Height 

Call 

Call 


Sirper-5. CentroRef Card. 

Fully Apple tempaliltie 

i m 

t 75 


Apple Me. 128K, 80 COL 
Call for prices. 


Ad #963 


THE WORLD'S LARGEST COMPUTER MAIL ORDER FIRM 


Computer Exchange 

ALL MAIL: P.O. Box 23068, Portland, OR 97005 

SHOWROOM AT 11507D $W PACJFfC HWY , PORTLAND, OR, OPEN M-F 10-6 

Circle 96 for IBM Peripherals, Circle 97 for Apple, Circle 98 for all others 


o N S« TOLL FREE 
(800) 547-1289 

All Other Orders Including Oregon; 245-6200 


Hot Lines For Information 
On Your Order 

(503) 245-1030 or 245 7404 
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FIELD 

BOUNDARY 


Figure 5: In NAPLPS , some fields of the display screen can be scrolled; others remain 
stationary. 


THE INFORMATION AROUND 


THE 


OUTSIDE 


THIS 

THIS 

4 AREA 4 * 

1 AREA 1 ‘ 

SCROLLS 

SCROLLS 


DOES NOT SCROLL 


l 


window is completely mapped to the 
viewport, which is mapped to the 
character field on the screen. Figure 4 
illustrates this mapping. Because the 
character field can cover an area from 
one pixel (picture element) to the 
entire screen, a scaling effect is 
achieved. 

The DRCS capability is another 
method for reducing the transmission 
time of data sent from the host. In ap¬ 
plications that require many special 
symbols, the symbols can be defined, 
given a name, and referenced with 
only 1 byte—even for a symbol that 
may require hundreds of bytes of 
definition. By replacing the hundreds 
of bytes with a single one, the 
transmission is compressed to the 
point that the users think they are 
connected to the host by a high-speed 
link. 

Two popular methods of handling 
DRCS in terminals are available. The 
first method cuts the template as soon 
as the DRCS is defined. When the 
DRCS is requested, the previously cut 
template is retrieved and handled like 
any other character-definition 
template. The templates are usually 
stored on 8 by 8 or 16 by 16 grids in¬ 
ternally in the terminal. 

The second method for handling 
DRCS is to store the graphics com¬ 
mands themselves. No template is 
cut. When a DRCS is requested, the 
template is cut in a size appropriate 
for the current character field. The 
template may be 32 by 32, or even 
256 by 256 for full-screen DRCS, 


Once this template is cut, it is mapped 
to the display screen using the spray- 
paint concept. 

The primary difference between 
these two methods appears in the 
areas of speed and resolution. The 
first method is good when DRCS 
characters must be displayed very 
fast and with minimum resolution. If 
the DRCS is scaled to a much larger 
size, however, a crude image results 
from the precut template. The crude 
image results from the fact that some 
of the information may be lost when 
the cutting is performed, especially if 
the template is very small. 

The second method preserves all 
the information by maintaining the 
DRCS definition in its original form. 
If a large DRCS is requested (he,, the 
character field is large), all the 
original information can be used to 
draw the character. The disadvantage 
of this method is that the original 
definition has to be decoded each 
time the DRCS is requested. This can 
be quite time consuming for a DRCS 
that contains several hundred bytes 
of definition. 

These two methods are not the 
only ways of handling DRCS. As 
with most features of NAPLPS, no 
restriction is placed on the method of 
implementation. The cleverness of 
the implementation will determine 
how much of the original information 
is transferred to the user. The appro¬ 
priate time, space, and cost trade-offs 
have to be made in choosing imple¬ 
mentation strategies. These decisions. 


of course, will help differentiate 
various companies' products. It 
would be an extremely boring world 
if NAPLPS were so restrictive that 
every terminal looked and performed 
exactly the same. 

Fields 

The last advanced feature to be dis¬ 
cussed here is Fields, Fields are logical 
rectangular areas defined on the unit 
screen by the Field command (3/8). 
These areas are not visible to the user. 
Only one active field exists although, 
as will be seen, multiple fields can be 
defined as long as they do not 
overlap. Fields are used in a variety of 
ways in NAPLPS. 

A common use of the Field capabil¬ 
ity is for setting margins. The Field 
command is used to establish the cur¬ 
rent active field, which is normally 
the entire screen. Each time a text 
character is placed on the screen, an 
internal cursor position is updated. If 
the boundaries of the field are ex¬ 
ceeded, the cursor is moved to the 
other edge of the field in a manner 
compatible with most data terminals. 
If the cursor moves beyond the top or 
bottom of the field, a feature called 
partial screen scrolling comes into 
play. If scrolling is enabled, only the 
information inside the field is 
scrolled. The information around the 
field is not changed. Figure 5 attempts 
to show this concept. 

Fields are also used to establish an 
area for high-resolution image dis¬ 
play. The Incremental-Point com¬ 
mand (3/9) can be used to specify the 
color information for each point in¬ 
side a given field. In applications like 
real-estate listings, these features can 
be used to combine a photographic¬ 
like picture of a house with textual in¬ 
formation concerning the same. 
Figure 6 illustrates a result that can be 
obtained. 

But the most important use of the 
Field capability is for user input in 
systems such as videotex. As de¬ 
scribed in part 1, users are given one 
or more blank "sheets of paper" on 
their screen. The Field command is 
used to define where these sheets are 
placed. 

When these so-called unprotected 
fields are placed on the screen, the 
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ROCKY MTN. MICRO, INC. 

_ HIGH TECHNOLOGY PRODUCTS & SERVIC E FROM THE HIGH COUNTRY _ 

MILE-HIGH SAVER^^H 


IBM-PC HARDWARE 


PRINCETON GRAPHICS SYSTEM 

PGS HX12 RGB Color Monitor 
THE High r resolution Monitor lor your 
IBM-PC, 

100% IBM Com pas idle. includes cable 
690 DdIS Horizontal Resolulron ..... CALL 
QUARDRAM CORPORATION 
Quadboard Mullriunclion Board 
Full expandability Irom 64K to 256K 
Parallel Primer Pori 

Asynchronous RS232 Serial Modem Pori 
Programmable clock/calendar 
Ram Disk Drive (software) 

64K starts a( ....$439.00 

Microtazer Printer Spooler 
Prim Buffering (rom 8K ro 6-4K 
One Model goes to 512K 1 
Any pooler/computer combo 
Why wail on your pranler^ 

(All prices inctude power supply) 
flK Epson Snap-On 
flK pat lo par w/copy 
8K ser lo par w/copy 
8K ser to set w/topy 
0K par to ser w/copy 
DAVONG SYSTEMS 
Hard Dusk Dnve i Can be internal 
Complele package includes: 

Dri ve, coni roller power supply, 
soli ware and doc uma matron 
5. 10. i if 15 meg 

5 meg .$1594 00 

V— 


THE XEDEX FAMILY 

Baby Blue” CPU Plus 
Gel CP/M + S4K ol mam memory 


CALL 


$13900 
$149 DO 
$16900 
*1 7900 
$169 00 


TAN DON TM 100*2 

Industry Standard 320K Drive 
Fully IBM Compalrble . .. ONLY tt&S.DD 


MAYNARD ELECTRONICS 

Floppy Disk Coni roller Card 
Parallel or Serial Pod 

w/parallel .S229.Q( 

w/serial .....$259<X 


CORONA DATA SYSTEMS 

Hard Disk — 5 or I D meg 
Seagate Technology w/Dala Guard 
Comes Initialized' 

ROS nejworking available 
16 operating systems m dynamic partitions 
Includes CP/M and Pascal extensions 
5 meg $ 1539.00 10 meg S19690C 


COLUMBIA DATA SYSTEMS 

IBM compatibility m a Multi User 1 6 011 
computer 128K, iwc serial porls parallel porl 
and 0 exp slots Runs MS-DOS. CP/M Sfi or 
MP/M 86 OASIS 16____ CALL 


TEAC HALF-HEIGHT 320K DISK DRIVE 


★ ★★ 
★ 

S'A” FD55B DS/DD A" 

ONLY quiet' dwehdhain ★ 

★★★★★★★★ $279.00 ★★★★★★★★ 
HIGH TECH OF THE MONTH 

STB SYSTEMS, INC. “Super-RIO”” Card 

THE TRULY ULTIMATE IBM PERIPHERAL 


★ 
★ 
★ 


IBM COMPATIBLE 
PUT TWO IN ONE 5LQT' 
HIGH RELIABILITY 


EIGHT * FUNCTIONS ON ONE BOARD 

• S4-25&K 

* Add 64-51 2K w Super RiO Piggyback 

■ (Optional - Fils on Super HlQ Up lo 768K) 

• Two RS232 pods • One parallel pdf I 

* Game port tApple or IBM joysticks) 


» Up to 54 K printer spooler 
» RAM disk dnve ■ clock/calendar 

TRULY A WINNER! 

Call tor Prtofl 
Simply Ttm Baft 


IBM-PC SOFTWARE 


BUSINESS & PERSONAL 
AppHt d Software T«ch. r Versa form S319 00 
Athlon Tala, □ BASE II 

Requires PC-DOS & i ?6K . $469 OD 

Conllntnlil, Home Accounla.nl Plus Si 09.00 

Denver Software, FASy” .. $549 00 

Eagle Software, Money Decisis ,. $1 4500 
Howard SOFT. FED TAX Preparer $12000 
Into. Unlimited, Easy Writer II .... $245,00 

Easy Planner $14300 

Easy Speller ,, $12800 

Easy Filer ...... $295 00 

Micro Lab, The Tax Manager .... $i 89 00 

Micro Pro, Wordstar ..CALL 

Peachtree, GL. A RAP . S3 72 00 

Sordm, Supercak: .. $220 00 

Super writer ... $294.00 

Vblcorp, Vrsicalc 256 K .., . .. $19900 

ViSiden.. . $199 00 

Visiirend/ Visiptol ......... $232 00 

Visitites.. $232 00 


GAME SOFTWARE/HARDWARE 

Auto. Sknuleltom, Oil Barons _ 574 0-0 

ample cl Apshai $29 00 
Curse cl Ra .... $1 5.00 

Avalon HHt, Galaxy . $19 00 

Medway Campaign. $16 00 

Funtaetlc, Snack Attack II .. $29 00 

Infocom, Deadline . .. $37.00 

Slarcrass ... $2900 

Zork 1.11, ill. each . $29 00 

Innovative Design*, Pool 1,5 ...-$25 GO 

Mfcrowtt, Eiighi Simulator .. $39 00 

Slerra-On Lkte, Ulysses ... $2900 

Cross! ire ..$2200 

Sldua. Gorgon . $29 00 

Spinnaker, Snooper Troops. 1 Of 2, ea $35,00 
Story Machine or Face Maker $26 0C 

MAR Enterprite*, Super Mod . $5500 

TAG, Joysticks . .$45,00 

Irak Ball ...$47 00 

Tecbp Adam $ Eve Paddies . $2 9 DC, 


APPLE/FRANKLIN HARDWARE 

★ ★ ★ * FOURTH DIMENSION SYSTEMS * * * * 

DISK-DRIVE PRICE BREAKTHROUGH 
SUPER DRIVE — Plug-In Apple Compatible Add-On 
PLUS one box of Elephant Diskettes SS/DD 

$ 269.00 

WITH CONTROLLER. ADD $55.00 WITH CONTROLLER. DOS $ MANUAL ADD $9000 

MICRO SCI: 

A2 — 1 00% Apple Compatible 
Proven performance 

Add-On Drive .... CALL 

Dnve w/controller ............ CALL 

VISTA COMPUTER CO.. INC, 

PRESENTS THE V1200: 

Removable mass storage lor your Apple 1 
6 meg (lormatted) par cartridge 
Comes complete w 7 drive cable, coniroller 
self ware and one 6 meg vista pak cartridge 
All for only . $1195 00 

FRANKLIN ACE — THE APPLE II+/IIE ALTERNATIVE 

ACE 1000 

Upper and Lower Case 
Automatic Repeal 
Numeric Keypad 
Larger power supply wiih tan 
64 K on mother board 
CALL tor Special package price 


FI ANA SYSTEMS 

Elite Senes 

300% faster team Disc II 
Advanced wnle-protect features 
Exclusive canlerrng cone-gentler, 
more accurate 

Fine I (up lo 163K) . $28900 

El ile II (326K). $469 00 

Elite III (652K) ..$509 00 

Four Drive Coni roller ... $99 00 


ACC 1200 

Move over rf£ 

128K RAM cm Beard 
00 columns 
280 Chip lew CP M 
Buill-m dnvg buill-m color 
Serial and parallel interface 
CALL tor price w.'monitor' 
CALL FOR LOW APPLE SOFTWARE PRICES 


PRINTERS 

DOT MATRIX 

C. ITOH 

Pro writer l - pai ... CALL 

Prowriter 11 - par .... $699.00 

EPSON 

FX 00.. ,..... CALL 

IDS, Prism & Microjihsm .. CALL 

OK I DATA 

02A .... $41900 

03A . $609 00 

04 par .... . .....$1055.00 

92 par .. ........ .. CALL 

93 par ..... -., CALL 

STAR MICRON! CS 

Gemini 10......... CALL 

Guanlex 

7030 . $1695.00 

LETTER QUALITY 

BROTHER HR-| .$864 00 

BYTE WRITER . $59900 

CITOH 

Slarwriter F-10 par .$1389 00 

NEC 

7710/7730.. .. $2291.00 

3550 IBM plug-in .. $1899.00 


MONITORS 


AMOCK. 300 Amber . SI5b 00 

300 Green...., $155 00 

310. A G IBM including cable .. $179.00 

Color I. composite .... $344 00 

Color || RGB (IBM compatible] . $744 OO 

BMC, Green ...... $0800 

NEC, 1201 Hi-Res Green .. $16900 

1201 Color ccmpoale ..... $32900 

1202 RGB (IBM compatible) . $759.00 

TAX AN, Amber.SI 29 00 

Green .....$11900 

HGB III | IBM compatible!..$56000 

USI. Pi 3. Amber.. $15500 

ZENITH, Green Mop-Rss . $11800 


DISKETTES & STORAGE 

ELEPHANT, 10 each 5% SS/DD ..,.. . $23 95 

10 each 5» DS/DD.... $34 95 

VERBATIM, 10 each SS •' DD $26 95 

10 each 5',* DS/DD .. $3995 

LIBRARY CASE, 5 * ... $2 50 

DISK BANK, 5 V interlocking swivel .$5 50 

DISK FILE. 5 * Elephant The Trunk .. $21 95 


APPLE EXTRAS 


1AK RAM EXPANSION 

Microsoft... $75.C>Q 

Mhcrclek ...... $72.00 

SO COLUMN CARDS 

Videx .... $24900 

Vista........ $225.00 

Wesper Wizard 80 .$16900 

PRINTER INTERFACES 

Microtek. RV6i 1C par ..... $63.00 

Dumpling GX w graphics .. $105 00 

Dumpling w. 16K Butler.$16000 

Grappler * .... $119 00 

MODEMS 

HAYES 

Smarlmodem 300 . $2ti 00 

Smamnodem 1200 ... $53500 

Micrcmccfem II .... $275 00 

NOVATION 

CAT (ACduaiiC) .. $153 00 

D-CAT. . . . $160 00 

AulO Cal .... $219 00 

Apple Cat II ..... $273 QO 

212 meddle u 200 baud lor Apple Cat 111 . $354 no 

212 Apple Cal H . ... .. $62600 


Rocky Mountain Micro, Inc. 

MAILORDERS: 10890 E. 47th A ve. 

Denver, Colorado 80239 


NATIONAL 

ORDER 

DESK: 


1 - 800 - 862-7819 


TERMS AND CONDITIONS: 

* Personal checks (allow 10 days to clear}. VISA. MasterCard, wire trailers, include telephone number 

* COD orders accepted — $300 maximum — $10 surcharge * All products factory sealed with manufacturer s warranty 

* PO s accepted from qualified customers. * Approval needed on all relums * 10% restocking charge unless defective. 

* plus shipping * AU Colorado res idem a add 3'?% sales lax. City and County of Denver residents additional 3% sales tax. 

* Shipping Costs 2% UPS Ground: UPS Blue Label — rate quoted ai time of order * No foreign orders 

* All prices subject to change withoul notice * Leass/tmancrng available 
■ Telephone Order Desk Hours. 0 AM to 6 PM Monday Ihrough Friday: id AM lo 4 PM. Saturday. Mountain Standard Time. CIRCLE 


IN COLORADO CALL: 303-371-2430 

YOUR SATISFACTION IS OUR 
BEST ADVERTISING 
WE SERVICE WHAT WE SELL 
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1234 Shod* Lane 

4 bdrm„ 2 1/2 Both, 2 Story Brick/Cedar 
Fireplace, Large Fenced Yard 


_ / 

Figure 6: The Incremental-Point command can he used to specify the color information 
for each point inside a field. In at? application such as real-estate listings „ a 
photographic-quality picture of a house can be included with textual information . 



Figure 7: Input from a bit pad can be translated into a series of Incremental-Line in¬ 
structions and placed into an unprotected (user) field. 


user is allowed to enter information. 
The user can also edit the information 
with any local capabilities provided 
by the terminal. Once the informa¬ 
tion is entered, the user sends the con¬ 
tents of the field to the host. 

Any legal NAPLPS stream can be 
placed in a field. In the example 
shown in figure 7, a person has used a 
bit pad to put a signature in the field. 
When the field is eventually sent to 
the host, the contents of the field 
would be an In ere mental-Line com¬ 
mand followed by a stream of data 
for the signature. 

If, on the other hand, the user had 
typed information into the field, the 
information would be sent to the host 
as characters from the Primary Char¬ 
acter Set. 

The information that is sent to the 
host is identified with the location 
and dimensions of the field. If multi¬ 
ple fields are set up, the host is sent 
data only from the fields that are 
modified by the user. 

The Field capability provided in 
NAPLPS is extremely versatile. In 
comparing this capability with the 
fields commonly found on data-pro- 
cessing terminals, you should note 
two items. First, the fields described 
here are true two-dimensional areas 
on the screen. This is quite different 
from the typical one-and-one-half- 
dimensional fields found on most ter¬ 
minals. Figure 8 illustrates this dif¬ 
ference. 

The other item of note is that 
NAPLPS places no restrictions on the 
user in regard to what type of infor¬ 
mation can be placed into a field. The 



DATA TRANSFER PROBLEMS? 

is REFORMATTER- Diskette Conversion Software 

>ids serial communication protocols, 
only one system to transfer data, 
* Converts source code and data files. 
Allows 2-way transfer 
Quick, reliable, and inexpensive. 


Requires 8" floppy drive 


467 Hamilton 


(415) 324-9114 TWX: 910-370-7457 
Avenue, Suite 2. Palo Afto, Calif. 94301 


VERSIONS 

Runs On 

Reads/Writes 

CP/M 

— -►- IBM 3740 

CP/M 

-►-DEC RT 11 

CP/M-86* 

IBM 3740 

TRSDOS li 

-p-CP/M 

TRSDOSII 

-*-DEC RT 11 

DEC RT-11 

W- «- CP/M 

CROMIX 

- —DEC RT-11 

PRICE: 

$249 "$350 
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CP/M' 

IBM' 

APPLE* 




WordStar® 

$269 

dBASE II™ 

$489 

SuperCalc™ 

$189 

Multiplan™ 

$199 

Perfect Writer ~ 

$289 

WordStar* 

MailMerge* 

WordStar 0 
dBASE II* 

VisiCalc® 

SuperWriter" 

InfoStar ’ 

$369 

$749 

$189 

$249 

$299 


ALS.™ 


Z-30 Card 

$129 

CP/M Cant 

$359 

ASPEN SOFTWARE^ 


Grammatik 

$ 60 

Random House Proofreader 

$ 39 

Random House Thesaurus 

$119 

ASHTON TATE" 


dBase H 

$489 

COMPUTING" 


Power 

$119 

CONTINENTAL SOFTWARE " 


Home Accountant 

CALL 

DIGITAL RESEARCH™ 


CBASIC 

$109 

CB 80 Compiler 

$379 

PASCAL/M T+ 

$259 

Access Manager 

$225 

CBASIC 86 

$149 

PASCAL/MT+ 86 

$299 

Concurrent CP/M 30 

$259 


FO* AND G ELLER" 

Quickcode 

$229 

dUliJ 

3 69 

dGraph 

$229 

HQWARDSOFr 

Taj Preparei (Apple] 

$1/9 

Ta* Preparer (IBM) 

$189 

IDS" 

Easy writer II 

$239 

Ea&yspeller II 

$139 

Easytiler 

$269 

financial Management Series 

CALL 

LEX! S0 FT" 

Spellbinder 

$259 

LIFFTREE SYSTEMS’* 

Voltiswnter 

$]45 

METAS0FT" 

Benchmark 

$379 

MICRO LAB”* 

Tar Managei 

$179 

MICROPRO" 

Wordstar 

$269 


Wordstar /Mail Merge 5369 

Wotds tar/MailMer m/S pellSlat $509 
Wordstar/I nfoSlar $549 

IntoStar $299 

CalcStar $ 09 

DattStar 5179 

Super Sort $149 

SpellSlai $149 

Repo-rtSlar $ 22*1 

DataSlar Update CALL 

MICROSOFT- 

Sdfttard $359 

Ram Card $ 89 

Vidwlerm (Vide* 1 *} 1369 

Ail Three Above $509 

Miiltrpian $199 

Enhancer U (Vide*'") $139 

BASIC 00 $375 

BASIC Compiler $395 

COBOL Compiler $549 

FORTRAN BD $349 

Fliglil Simulator $ 45 

MlCROSTUP" 

Crosstalk $155 


OASIS’" 


The Word Plus 

$129 

Punctual ion and Style 

$1Q9 

ORGANIC" 


Milestone 

$269 

PEACHTREE" 


Series 4 PeachPak 


[GL, AR & AP) 

$369 

PERFECT SOFTWARE" 


Perfecl Writer 

$289 

Perlect Spelter 

$169 

Reflect Writer/Speller 

3389 

Petted Calc 

$169 

Per (eel Filer 

$279 

AH Four Perfect Products 

$749 

PICKLES AND TROUT’* 


CP/M lor TRS Model II 

3169 

CP/M lor TRS Model 16 

$189 

Hard Disk 

CALL 

SILICON VALLEY SYSTEMS’*' 


Wftrd Handler 

$149 

Lisl Handler 

$129 


SQRCIM" 


SuperCalc 

$ L 89 

SuperWriter 

3249 

Spell Guard 

$129 

TCS ACCOUNTING" 


Accounting Package 


H Modules] 

$289 

GL AR. AP. PR or Iny Mgml. 

$ 99 ea 

VI5IC08P" 


VisiCalc 

$189 

Visilerm 

$ 85 

Vi si Dg* 

$189 

Visible 

$249 

VisrSchedulfc: 

$249 

Visi Trend/Plot 

3249 

Business Forecaster 

SI 00 

Desktop Planner 

$249 

FLOPPY DISKETTES 


(Bones of Ten) 


ft" 

$ 25 

5" ESS) 

$ 25 

5” IDS) 

$ 35 


NOW. PAY LESS. AND GET GREAT SERVICE, TOO! 


If you're looking Tor rock-bottom prices and fast, 
personal service, take a close look at 800-SOFTWARE, 

Because we buy in volume, we're able to sell the 
products you want at prices that finally make some 
sense. But don't take our word for if Compare prices 
and see for yourself! 

OUR SERVICE CART BE BEAT. 

We take care of you like our business depends on it. 
Because it does. 

When you call 800-SOFTWARE, you gel the fastest 
delivery available anywhere. Which means that every 
order is filled the day we get it. And that our unique 


Order Tracking System™ is on the job, keeping tabs on 
your order, every step of the way. 

Our giant inventory one of the largest in the United 
States also assures you of the fastest possible service. 
Everything's in stock so you don't have to wan 
Technical support? Business software expertise? We've 
got it and it's the best you'll find anywhvw. 

But, put us to the lest. Let us prove what we've 
proven to satisfied customers around the world. 

That our prices tire lower, fhat our service is better, 
That there really and truly is a difference. 

We look forward to your call. 


TO ORDER, CALL TOLL-FREE: 

800-227-4587 

In California. KQO-62Z-IW7H 
or 415-644-3611 

CA residents add sales lax 

OR WRITE: 

800-SOFTWARE, INC- 

3120 Telegraph Avenue, 

Berkeley, CA 94705 


^800-SOFTWARE) 



□ Purehase o rdeis accepted 

□ Prompt EPS 3 day Blue Label 

□ Call for shipping charges, free 
analog, and other low software 
prices. 

□ Now open Mon. Sal. 

□ International and national dealer 
requests welcome 

□ Quantity discounts available 

□ Prices may change 

- ! upHrigtn $W-Soliv, an: IVK.t 
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options available to the user for 
entering information into fields 
become merely terminal-dependent 
features. Terminal manufacturers are 
thus able to provide unique input and 
editing facilities to distinguish their 
products. 

No facilities are available in 
NAPLPS to specify the type of data 
that can be entered into a field. Many 
data-processing terminals now forbid 


r~ 
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NAME 

J. SMITH 



ADDRESS 



122 MAPLE ST 


V 





2 DIMENSIONAL FIELDS 


you to enter, for example, alphabetic 
information into a numeric field. In 
contrast, the spirit of NAPLPS is to 
allow free-form user input. 

Someday host computers may be¬ 
come smart enough to know that 
"100," "One hundred/' and "1 hun¬ 
dred" all mean the same thing. 
NAPLPS will be ready to accommo¬ 
date this capability when it becomes 
available. 


NAPLPS has many other powerful 
features. It is impossible to cover all 
the features in the context of this 
series of articles. As I have indicated 
in the past, anyone who wants more 
information about NAPLPS, or who 
is interested in doing serious work 
with NAPLPS, should obtain a copy 
of the specification. Copies are 
available for $18 from 

X3 Secretariat 

CBEMA 

311 First St., NW 
Washington, DC 20001 
(202) 737-8888 

Next Month 

NAPLPS offers us a powerful new 
communications medium, one that 
should have a significant impact on 
the amount and the type of informa¬ 
tion we can exchange among our¬ 
selves. Next month, 1 will describe 
some of the advanced color capabil¬ 
ities and speculate on the ways in 
which NAPLPS will affect the 
personal-computer user. ■ 


Figure 8 : example of the one-and-one-half-dimensional fields found in most ter¬ 

minal systems and the true two-dimensional fields possible with NAPLPS. 


12'' B&W MONITOR 



Conlrast 

Power/Brig hi 

V-Rold 
H Hold 


VIDEO 100 by AMDEK 

FACTORY $7095 

WARRANTY ff 3 


for APPLE 

16 K RANI CARD 

Language Transparent 
COEX FACTORY $gQ95 


WARRANTY 


SVt" Floppy 

DISKETTES 

All Certified-! 00% Guaranteed 

BOX of 100 ../ 149 00 

Above with 

Hub Rings. ___ $ 169.00 


FLOPPY DISK DRIVE 

From Fourth Dimension Systems 
with * Track Zero Micro Switch 
• DOS 3.2.1 S DOS 3.3 
• CP/M and PASCAL 

DESIGNED . 

FOR YOUR $00705 
APPLE” .,**•*■ tO I 
Controller Card 

for above.,,. ....... $ 99.00 


PARALLEL INTERFACE 

EPSON TO APPLE 

New From Q95 CABLE 
COEX *451 INCLUDED 


COEX 80-FT t pmNTER ,IX 


• Interface with Apple/ Centronics 
RS-232, IEEE-488 

*9x7 Dot Matrix, 80 CPS s 
Bi-Directional Printing 

• 2K Buffered Memory 

• 80, 96, 132 Columns, Graphics 
and Block Printing 

• Selectable Char Pitch, Line 
Spacing and Feed 

COEX Interface Card to APPLE $ 49.95 


$ 


299 


95 


00 


VISION-80® 

80x24 Video Display Card 

Vista Computer Company's new Vision-80 board is a sophisticated 
yet easy to use video display card for the Apple” computer. 


*249 


PROTOTYPING CARDS 

for APFLE.... $ 19.95 
for I.B.M .$ 49.95 


EXTENDER CARDS 

for APPLE... $ 16.95 
for I.B.M. $ 19.95 


“Have You Kissed Your Computer Lately” 

Components Express, Inc. 

1380 E. Edinger • Santa Ana, Calif. 92705 • 714/558-3972 

Terms of Sale: Cash, Checks, Credit Cards, M.Q, C.O.D, Calif* residents add 6% sales tax. 
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All you dBASE II hotshots 

are about to get what you 
deserve. 


You've written all those slick 
dBASE II programs. 

Business and personal 
programs. Scientific and 
educational applications. 

Packages for just about 
every conceivable informa¬ 
tion handling need. 

And everybody who 
sees them loves them because 
they're so powerful, friendly and easy to use. 

But that's just not good enough. 

Uh-uh. 

Because now you can get the gold and the 
glory that you really deserve. 

Here's how. 

We've just released our dBASE II 
RunTime™ application development module. 

And it can turn you into an instant 
software publisher. 

The RunTime module condenses and 
encodes your source files, protecting your 
special insights and techniques, so you can 
sell your code without giving the show away. 

RunTime also protects your margins 
and improves your price position in the 
marketplace. If your client has dBASE II, all 
he needs is your encoded application. If not, 
all you need to install your application is the 
much less expensive RunTime module. 


We'll also provide additional "how to" 
information to get you off and running as a 
software publisher sooner. 

And we'll make your products part of 
our Marketing Referral Service. Besides put¬ 
ting you on our referral hotline, well publish 
your program descriptions and contact 
information in dBASE II Applied, a directory 
now in computer stores world-wide. 

Co for it. 

But we can't do any of this until we 
hear from you. 

For details, write RunTime Applications 
Development, Ashton-Tate, 10150 West 
Jefferson Boulevard, Culver City, CA 90230. 

Or better yet, just call (213) dBASE' 
204-5570. And* get what you 
deserve today. 


We'll tell the world. 

With your license for the dBASE II 
RunTime module, we provide labels that 
identify your program as a dBASE II applica¬ 
tion, and you get the benefit of all the 
dBASE II marketing efforts. 


ASHTON -TAIEB 






Monte Carlo Card 


THE DISTINGUISHABLE CARD FOR THE DISCERNING USER. 

FIVE FUNCTIONS ON A SINGLE BOARD 


64K to 1 Megabyte RAM Memory 
ONE IBM Compatible Centronics Parallel Port 
ONE IBM Compatible RS-232 Serial Port 
Clock/Calendar (Perpetual Time Keeper) 

Dual-Port Joystick Interface 

Future Upgrade Option: Plug-On Direct Connect Modem 
The Clock/Calendar has full alarm features 
and 1/100th second timing. 


This card is the Ultimate 
IBM Peripheral. 

See Your Local Dealer. 

Available 


The Monte Carlo Card was 
ingeniously engineered to ensure 
that the maximum possible variety of 
the most sought-after features demanded by 
PC users was amassed upon a solitary board. 
Providing users with the best value for money, 
functionality, reliability, and flexibility, were 
our primary goals, which will enshrine the Monte Carlo 
Card as the premier expansion board for any PC user. 


See Your Local Dealer or Call 


GRAPHICS 


l-C Magic 

SPOOLING 


TERMINAL 


* Full Color or B/W Tones 

* HIRES and Medium Res. 

* 4-Dot Sizes for Blow-ups 

Reproduce Graphics 
from Screen to Dot Matrix 
Printer, Full Screen or 
Sub-Section 

* Rotation, Color Hue 
Selection 

* Shift PrtSc Graphic 
Dumps 

* Color on Prism 132/80 

* Operates on 
EPSON/NEC/C-ITOH 
PRISM/OKIDATA 


Selectable buffer 
1K to 64K 
Serial or Parallel 
True Background 
spooling at your fingertips 
Save processor time 
SAVE 
MONEY 
Buffers all text 
and graphics 


RS-232 Direct or 
Modem connection 
Full terminal capability on 
a chip! Printer Hardcopy' 1 
Echo 

Full in put'output buffering 
Background terminal 
features 
Easy for user 
customization 


FOR YOUR IBM PC 


ISM is e registered trademark of International Business Machines Carp MBI and l-C-Magic are trademarks of Microcomputer Business Industries. Corp 


MICROCOMPUTER 


BU SI N ESS 


ADMINISTRATIVE OFFICES: 1019 8TH STREET, GOLDEN, COLORADO 80401 (U.S.A.) 


TELEPHONE: (303) 279-8438 Circle 280 on inquiry card. 


TWX: 910-934-0191 
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Virtual Memory for 
Microcomputers 

Four New Memory-Management 
Chips Pave the Way 

Stephen Schmitt 
2890 Sandhill Rd. 

Mason, MI 48854 


Not too long ago, a microcomputer 
system with 32K bytes of memory 
was considered a luxury. Because 
memory was very expensive, you 
took great pains to squeeze, pack, 
and cram programs into the small 
amount of memory that you could af¬ 
ford. Today, however, you can buy 
256K bytes for less than $500. And 
new 16- and 32-bit microcomputers 
feature directly addressable storage 
spaces that are 100 to 10,000 times 
larger than those found in 8-bit archi¬ 
tectures. Like the pauper who just 
became rich, how do you handle this 
vast wealth? 

Another drastic change in the 
microcomputer world deals with soft¬ 
ware. Multitasking operating sys¬ 
tems, high-level languages, and flexi¬ 
ble business software have become 
popular. The problem is now more 
complex; How do we take advantage 
of both the increased hardware power 
and the new complex software? 

Virtual-memory techniques offer 


About the Author 

Stephen Schmitt has worked for Hewlett- 
Packard and also taught at Michigan Techno¬ 
logical University. He is now doing a review of 
a version of the Ada programming language 
for microcomputers. 


one answer. Virtual memory is an 
automatic system for controlling very 
big memories. But special hardware 
functions are essential for building 
such a system. And now, single-chip 
memory-management units (MMUs) 
have been developed to provide these 
capabilities for microcomputers. 

In the first part of this article, I will 
introduce some of the basic concepts 


Virtual memory is a 
powerful concept. It 
allows you to consider 
main memory to be 
very large—much larger 
than Its actual physical 
size. 


of virtual memory. Next, Ill compare 
and evaluate four MMU chips that 
have recently become available: 
Intel's iAPX 286, Motorola's 
MC68451, and Zilog's Z8010 and 
Z8015, [This survey does not include 
the National Semiconductor NS16082 
MMU for the NS16032 microproces¬ 
sor, Because of its fairly recent in¬ 
troduction, the part was not 
evaluated for the review. The 


NS16082 is another interesting MMU 
that merits analysis,] Finally, I will 
discuss some implications and ap¬ 
plications of virtual memory in 
microcomputer systems. 

Program Folding 

Almost every computer system has 
several types of memory devices that 
differ in speed and storage capacity. 
A fundamental tenet of computer 
technology states that memory price 
is directly related to its speed. Storage 
hierarchies thus usually represent an 
effective compromise between a 
targe, slow, inexpensive memory and 
a small, expensive one with high ac¬ 
cess speed. Familiar examples of this 
are systems with relatively small 
amounts of fast RAM (random-access 
read/write memory) and larger, 
slower, and cheaper disk-storage 
devices. 

Although the cost benefit of such a 
configuration is substantial, the effi¬ 
cient management of this structure 
presents a challenge. The movement 
of data between these two hierarchy 
levels should be minimal; otherwise, 
the access time for the slow memory 
will predominate over the speed of 
the fast memory. In a typical two- 
level system, main memory (MM) is 
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IBM Personal Computer 

|oqlud&6 HK, 2 DCVD5 32014 driven, 
keyboard, CQtdr video card. A. MS- 


Apple Disk Drives 

franklin Ace 100 
5 drive w/controller 

0 nly$ 359 95 

Form Dimension .. .. .20ft' 1 

MicroSci A2 .299’ 

MlcroScI A2 w llh CsSrttiPOfUe* 369" 

Ran# Eiita i sav 

Rartft Elite I wfccmlroller 3*0' 

Cororta 9 meg abvls hard dish. 1 B&5' 


Columbia MPC 
IBM PC compatible system 

includes 1ZW. 2 O^DD 320ft drives 
keyboard, video card. MS-DOS S. 
CPfM 06 soFlwarS- Monitor nor Iriclod- 


COMPLETE SYSTEM 
Only $3199.00 


FRANKLIN ACE 1000 & 1200 

Apple il compel Ifrl* computer - B4F. 
uppersiowarc&GG. and morel 

PLEASE CALL FOR DETAILS 
System packages si special prices. 


Information on products, and order Inquiries coil (619) 460-6502 


Calif., Alaska, «t Howott Call (619) 696-5064 


Video Monitors 

AMOEK Video 300 12'" hi-resgm 1 45" 
AMOEK Color 113' wf audio aul 2B9*’ 
AMDE K Color 11 hi re s RG B. 600“ 
AMDEK Color ill mad-res RGB .. 300” 
BMC 12AU IJ" hi-res green 09" 
MEG 5201 M 12' m-res green IBB 1 ' 
NEC I212M 12" composiie color 520" 
NEC 1W3H 13" RGBlrjf f0M PC &99" 
taxan vision 112- mao-ms RGB 329“ 

T AXAU Vision 312"" W te* RG B 409" 

USi t2" Amber diapi-iy ifl9** 

ZENITH 1 ¥' fll-MS green 1f 0** 


Microsoft Multi-Plan 
Niiupcd outstanding pt&duci of t 
year by In to World Magailns, 


,$ 179 95 


Only 

Speedy Apple DOS. Apple Z-tiO, or 0" 
CP/M 


^7 VlSlCOKP' 

VisiCalc 

$179 


Only 


95 


T 


E 


COMMODORE 64 


Sp S $429 95 

COMMODORE 15*1 Disk Drive 209“ 
DaEasa tie program recorder . . S5 1 * 

DATA 2D Z-SQ 4 60 colu mn pac 229" 
GARDCO Centronics interlace 79“ 
Toll. Taxi Processor . JE" 

SdrlTHnutor .35“ 

M IcroSystem RS-232 1 nta place 59“ 

We carry a complete hne ol an 
Gtrssormfl and epriware for tha Com 
modcur* Pices# call 


EPSON FX-80 


tGd cps, 10" carriage. 2K butler 

Please 
cell 
for 


Epson mx-idq 

GEMINI 10 
GEMINI 15 

c. rroH 05 io 

C, ITOH 15-50 


prices 


ATARI 1200XL 

Onfy$ 679 95 


ATARI 900Vi 1 HU AUK 519“ 

ATARI «10 DISKDRIVE 429“ 

ATARI LIGHT PEN by Symlac 129“ 

Alien Voice Bex 129“ 

Fll* ManagarPluE data base .. 7V 1 

We carry much more lor Atari Gall 


OKI DATA ML92 

100 dps, 10 inch carnage, 00 col-umna 

On,y$499 95 

Tfeeior tor ml 9a 59** 

OKI DATA 93 059“ 

OK I DATA B2 A with 1 ractor 4 50“ 
OKIDATA B4A par. wJIraclor. &00 11 


m 


Defender — Dig Dug 
Donkey Kong — Gatesian 
Pee Man - Centipede 
Cun - Star Ranters 
Missile Command — Miner 2049 
YOUR CHOICE Only MB" ea. 


Apple lie 

Please call lor prices on Apple lie 
system packages and cLher ac 
cessorieJi 

Call for Lowest Price. 


VisiFile IBM: . Z19" Apple .109“ 

ViatTrsnd/Plol .. .. .ZZB* 5 

VlBtSchedole . .. .220“ 

ViaiWond (far I ti M wl in 1 ffll<1 299“ 

Please sprcffjf Appf* il or ffifW PC 


TRANSTAR 315 Color Printer 

Prims 7 colors plus more I Pan 30 
shades, all In a a ingle peftC ol the 
print head. And il'a built by Seiko 


Only 


$549 9s 


OSBORNE I 

New I Includes double-density drives, 
and Eorfwnrc. CP'M WordStar. 
MailMijrgir. RupcrCSk, CBASIC 5 
M BASIC, 

PLEASE CALL FOR OUR PRICE- 


Diaketles 

Buy 100 im on |y 
3M Scotch A _ * g-katk 
5V* SSJDD $219 tS 
diskettes 

3M Scotch S % SS/DQ Bex of 10 .25" 
m SdOtCk6’A DSfDDBcnujt 10 .35“ 
Vei&alimS'ASSrbDBoKefiD .29“ 
Head Ctafth I ng Piskelt* 5 'A ... 27“ 


CouECOVision 

State-oF-lhe-Art video game 


Only 


$187 50 

Donkey Kong 

game Included 


Expansion Mod I allows uM ol ATARI 
2600 VCS games Pn ColacoVtaiOh 


Letter Quality Printers 

C-lTQHF i □ K-rarw r il rsr 4U epa 1359“ 
C ITOH F, Id Phritmaatof55 Cpe 1649** 
Dalny writer 40 cps w/tfi butler 1249“ 
NEC 3ST0 33 CP5 RS-23?Mrtfti I4«" 
NEC 3530 33 c pS parall el 1509“ 


Grappler Plus . 
PKASOinteriato 
Wizard HO column card 


i series 

.159" 

139" 
5.S" 
I2B" 
135" 


©Hayes 


WordStar. 359" 

Random Hou ee Thesaur-ua .. 129" 
MailMerge 

SupetSert <£-6 7095 

StwiiStar Only 1 * wea 

Spaclty Apple. rB'M, or 0" CPi'M l&f 

mat 

Popular Software 

DBASE II by Ashlon-Tale. 449" 

SuperCalc by Sorcim . 229" 

The Rome Accountanl IBM 119*' 

1-2-3 Lotus — Please ceil for details 
Personal Investor IBM 139" 

The Tax Manager 1963 IBM 179" 

Flight Simulator IBM 35"' 

Veralorm for J0M , 26 


Modems 

HAYES Sm artmedem 30Q ... .219** 

HAYES Smarlmodem 1200 . 513** 

NOVAT ION i-CAT Ck3M baud 12£ w 
a NCHOH Marx 1300 baud . 94** 

ANCHOR MerX VIII 300/1200 33S“ 


NEC 3550 Spin writer 
for IBM PC 


Only 


$1995°° 


altlikldi!ildi(li111iiti(itdIt’S H@rG! 
SATISFACTION GUARANTEED 

We will accept the return of most items within 15 days 
of your receipt of the merchandise At your request we 
will repair, exchange, or issue a prompt refund. 

Understandably, software is not returnable. Please call 
for more details. 


MitroMddam II by Hayaa . 


Vide* SO column dflid ,. 230" 

Enhance! II ., <TB P 

MICROSOFT 

MICROSOFT PREMIUM 
SYSTEM 

Includes. Z-BO SoltCard, I6K Ram 
Card. Vide* vidootarm, Scttswlich, 6 
CP/M User Gulds by Adam Ostomt) 
Lial 755.00 

S Pric«' $45905 

Z-aoSoriCaid by Microsoft . za&" 

16 K namGard by Microsoft e® 1 * 


m corona 
IBM PC COMPATIBLE 
DESKTOP COMPUTER 

I2BK 320K difiX dilved. 0" display, 
anrlai 6 paralrul ports, and MS-DOS 

Under $2400 

Pleaaa call Tor more cteUilB. 

# corona 

IBM PC COMPATIBLE 
PORTABLE 

1Z9K. 320K disk dflveB. 9" diepisy, 
aerial & parallel ports, and MS DOS 

Under $2300 

Ptaase call Tor more dstaila 


IBM PC Accessories 

QUADRA M &4K . 399" 12SK 499" 
Quad Board 19£K .SB9" 25&K 699" 
MICROSOFT 04K RamCaid . Z49" 

Nav,f MICROSOFT CcmbeCard CALL 
DAVONG SMS trfughirt hard disk 1595* 
A9T CombdPlus wl m 64 K 466** 
Joystick for IBM PC .59** 


«AT?©(M6 


National Computers Spring 19S3 coilection of State-of- 
tlre-Art computer merchandise is available now You’ll 
find hundreds of products, including computers, 
printers, video monitors, modems, and accessories for 
the Apple II, IBM PC, and CP/M systems, alt at the great 
prices you expect from us. It includes dozens of Illustra¬ 
tions and some very informative comparison charts. For 
your copy send $1,00, which we will credit to your next 
order. 

Circle 118 on inquiry card. 


Td Qfdar pln-a.se send money ardor of ttAbtaf* Cbeflk, Personal thicks 3 weeks !a clear Prices relied ZVj c*sn diecauriL 
We atcopi VISA, MastarGard, Amorioah Expresa, Difta^S Club iind Carle Blanche Shipping, handling S insurance 
charges, Sdd 3^ bf merchsndlSfl tp-tal (mtn. $5.00|. Caliipinla nstdenlt add6% sstas I *1 Fomigh cuaiomers please caller 
wiilfl, RtIcm and »naitabiHty subiid to change withool notlc*. AH oqulpmenl Is naw and wa^ramod by Iha manufacturer 


T o 0 RD L E F mN E l 800 ■ 854-6654 


NATIONAL COMPUTER PRODUCTS 

8338 Center Drive, La Mesa, CA 92041-3791 ad «e 



































1000 to 5000 times faster than the 
magnetic disks used for secondary 
storage. Thus, disk accesses should be 
as infrequent as possible if we are to 
take advantage of the high speed of 
the main memory. 

Another problem is that the 
relatively small size of the main 
memory in most systems limits pro¬ 
gram size. An excessively large pro¬ 
gram must be broken into parts; each 
piece is loaded into main memory 
prior to its processing turn and 
returned to disk after execution. This 
technique is called folding or overlay¬ 
ing, and the task of folding programs 
is usually a job for the programmer. 
The problem is that the mechanics of 
defining separate program parts and 
adding code to control data transfer 
between main and secondary mem¬ 
ory are usually cumbersome tasks. 
Also, the additional folding code 
clouds program logic. Compilers and 
linkers can simplify the task, but you 
must still design the overlay frame¬ 
work. 

Despite these difficulties, however, 
folding operations are common. In 
fact, the word processor I'm using to 
write this article applies the concept 
twice. First, the program is too big to 
fit completely into memory and is 
divided into three overlays. Second, 
only a portion of my large text file 
resides in memory at a given time— 
the rest is stored on disk. 

As you can imagine, manual fold¬ 
ing consumes considerable time and 
effort (as much as 25 to 40 percent of 
programming costs). But there is a 
way we can take advantage of the 
benefits of large, sophisticated pro¬ 
grams without spending a tremen¬ 
dous amount of time manually fold¬ 
ing them to fit into small memory 
spaces. 

Virtual Memory: Definition 

Computer facilities that automati¬ 
cally fold programs and data between 
two or more memory levels are called 
virtual-memory systems. Virtual 
memory is a powerful concept. With 
it, you can consider main memory to 
be very large, much larger than its ac¬ 
tual physical size. Intermediate files, 
overlays, and many file-access proce¬ 
dures are no longer necessary. Pro¬ 


gram logic is simpler and is focused 
on problem solutions, not critical 
resource management. 

The objective of virtual memory is 
straightforward: to permit programs 
with very large address spaces to run 
at MM speeds. In virtual systems, 
main memory serves as a window (or 
group of windows) onto the entire ad¬ 
dress space held in secondary mem¬ 
ory. If the window is big enough, and 
if it accurately reflects the active part 
of total memory, the technique works 
extremely well. 

The reason for this is that programs 
tend to access small portions of mem¬ 
ory over fairly long periods of com¬ 
puter time. This is called clustering or 
locality of reference . Code loops and 
manipulations of a data structure are 
examples of dusters or programs with 
good locality. A virtual system must 
detect and maintain in main memory 
only the working set of a program. 

Address space in a 
typical virtual system 
ranges from 16 
megabytes to 64 
gigabytes, enough to 
handle very ambitious 
programming projects. 

that is, those locations with high ac¬ 
tivity, As activity gradually shifts to 
other memory regions, these areas of 
secondary storage are automatically 
accessed and brought into main mem¬ 
ory. As you might imagine, a high 
rate of secondary-storage access will 
severely degrade performance. This is 
known as thrashing. 

Benefits 

Let's examine the benefits of 
virt ual-memo ry man agemen t, Fore- 
most, it removes the limit on program 
size imposed by main-memory size* 
Address space in a typical virtual 
system ranges from 16 megabytes to 
64 gigabytes—large enough, 1 dare 
say, to handle even the most am¬ 
bitious programming project! And 
virtual systems offer other advan¬ 
tages: 

• Main memory is allocated automat¬ 
ically according to the demands made 


by a program. The user does not have 
to estimate memory allocation prior 
to execution. 

• Manual folding is eliminated and 
replaced, in part, by high-speed hard¬ 
ware, Thus, programming costs tend 
to be lower. 

• Programs execute correctly regard¬ 
less of actual main-memory size. But 
note that the execution speed may be 
affected if the fast store is too small to 
meet average memory requirements. 

• Relocation and task switching are 
enhanced indirectly. 

• Mul tiprogramming environmen ts 
have greater flexibility. The problem 
of deciding the optimal placement of 
programs in a fixed-size memory is 
reduced. More programs can execute 
concurrently because only the active 
portion of each occupies main mem¬ 
ory. While this may induce less effi¬ 
cient use of the total addressable 
space, more effective use of the main 
memory is achieved. 

Having outlined the motivation for 
virtual storage, we are ready to ex¬ 
plore basic components of system 
design. The memory-control process 
must be transparent to normal opera¬ 
tion and relatively efficient. On face 
value, you might doubt if reasonable 
performance is possible, but research 
into virtual-memory behavior clearly 
demonstrates the concept's potential 
(see reference 2). I hope to show that 
some practical systems can also have 
a remarkably simple design. 

Virtual-Memory Design: 

Basic Concepts 

Virtual storage systems require a 
mixture of specialized hardware- and 
software-control policies. 1 will focus 
on architectural features that in- 
flu ence virt ual -mem ory opera ti on. 
An understanding of intended ap¬ 
plications should aid our analysis of 
MMU products later, 

A computer's address space (AS) is 
the legal range of addresses that can 
be generated by its instruction set. 
The maximum size of this is deter¬ 
mined by the number of bits in the 
processor's address register, A logical 
address is a memory specification 
used by the central processor. Physi¬ 
cal addresses , on the other hand, 
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Speedy Hardware puts you out front* Our Enhancer 
Hardware series is designed to dramatically improve the 
overall response and throughput of your Data General 
systems. Designed to look like an incredibly fast disk drive 
to your operating system, it accesses its \ MB of data in 
2,5 microseconds and transfers it at 2 megabytes/second. 
Make ICOS (CS/COBOL). RDOS and INFOS streak with a 
30-day trial run. AOS/Enhancer available soon! 



This state-of-the-art system accommodates up to 26 users. 
Each user can independently edit, compile and execute 
programs using the language of his choice, like FORTRAN, 
ALGOL BASIC, COBOL, Pascal, Assembler and more. 

TSS combines RDOS, INFOS and ICOS compatibilities with 
AOS capabilities at a mere fraction of the cost. Try a 30- 
day trial run and get an even greater run for your money. 


Productive Software wins the race! In the race for 
productivity, Wild Hare gives you that extra edge by 
multiplying the capabilities of your Data General sys 
tern. Wild Hare's TSS operating system enhance¬ 
ments give Data General NOVA and ECLIPSE users 
the most from their system, TSS allows you to trans¬ 
form RDOS, ICOS (CS/COBOL) and INFOS into true 
multilingual, multi-user Time Sharing Systems. 


Wl 



Wild Hare wins the marathon. Wild Hare has a new 
hardware/software scheme. It allows you to take 
advantage of the latest hardware and software tech¬ 
nology, yet lets you preserve your valuable Data 
General user software investment. Our new 'Hare 
Brain Scheme" is on the starting line, so watch 
for the latest solutions from Wild Hare, Our good 
ideas keep multiplying. 


are 


COMPUTER SYSTEMS INC 


RO. Bo* 3581 Boulder. CO 80307 303-494 0221 TWX:910-940-2518 

Circle 445 on inquiry card. 


NOVA®. EGUPS^and INFOS®Are registered trademarks of Data General Corporation. 
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COM-STAR F/T 


Tractor 

Friction 

Printer 




• Lowest price quality tractor friction printer in the U.S.A. • Fast 00 characters per second 
40, 46, 66, 80, 96, or 132 characters per line spacing * Prints labels, letters, graphs, and tables 
* List your programs * Print out data from modem services 


Deluxe 

COMSTAR F/T 
PRINTER — $ 299.00 

The Comstar is an excellent addition to any 
micro-computer system, (interfaces are 
available tor Apple, VIC 20, CommodOfe-64, 
Pet, Atari 400 and 800, and Hewlett Packard) At 
only $299 the Comstar gives you print quality 
and features found only on printers costing 
twice as much. Compare these features. 


• BI-DIRECTIONAL PRINTING with a LOGIC 
SEEKING CARRIAGE CONTROL for higher 
through-put In actual text printing. 80 
characters per second. 

• PRINTING VERSATILITY: standard 96 ASCII 
character set plus block graphics and Interna¬ 
tional scripts. An EPROM character generator 
Includes up to 224 characters. 

• INTERFACE FLEXIBILITY: Centronics Is 
standard. Options include EIA HS232C. 20mA 
Current Loop, (Add $20.00 for RS232) 

• LONG LIFE PRINT HEAD; 100 million 

character life expectancy. 

■ THREE SELECTABLE CHARACTER 

PITCHES: • 10, 12 or 16.5 characters per inch, 
132 columns maximum. Double-width font also 
is standard for each character pitch. 

• THREE 5ELECTABLE LINE SPACINGS: 6, 8 

or 12 lines per inch. 

• PROGRAMMABLE LINE FEED: program¬ 
mable length from 1/144 to 255H44 inches. 


* VERTICAL FORMAT CONTROL: program¬ 
mable form length up to 127 lines, useful for 
short or over-sized preprinted forms. 

* FRICTION AND TRACTOR FEED: will accept 
single sheet paper 

• 224 TOTAL CHARACTERS 

• USES STANDARD SIZE PAPER 


if you want more try —- 

Premium Quality 
COMSTAR F/T SUPER-10" 

PRINTER — $389.00 

For S3&9.0G you get all of the features of the 
Comstar plus 1CT carriage, 100 cps, 9 x 9 dot 
matrix wilh double strike capability for IB x 18 
dotmatrix. High resolution bit image (120 x 144 
dot matrix), underlining, backspacing, 2,3K 
buffer, left and right margin settings, true 
lower descenders, with super and subscripts, 
and prints standard, Italic. Block Graphics, 
special characters, plus 2K of user definable 
characters. For the ultimate in price per¬ 
formance the Comstar F/T Super 10" leads the 
pack! 

WE HAVE THE LOWEST PRICES 

We sell to customers and you save the profit 
margin normally made by computer stores, 
department stores and distributors, we are 
willing to take a smaller margin to develop 
volume. WE LOVE OUR CUSTOMERS - OUR 
PRICES PROVE IT! 


IMMEDIATE REPLACEMENT 
WARRANTY 

If your printer fails because of warranty defect 
within 180 days from the date of purchase you 
simply send your printer to us via United 
Parcel Service prepaid. We will "Immediately" 
send you a replacement printer at no charge 
via United Parcel Service prepaid. This warran¬ 
ty applies to all products we sell because WE 
LOVE OUR CUSTOMERS! 

15 DAY FREE TRIAL 

OTHER OPTIONS 


Extra Hibbons.$ 5.95 

Roll Paper Holder. . 32.95 

Roll Paper. .. 4.95 

5000 Labels. 19.95 

1100 Sheets Fan Fold Paper. 13.95 


Add $20.00 shipping, handling and insurance. 
Illinois residents please add 6% tax. Add 
$40.00 for CANADA, PUERTO RICO, HAWAII, 
ALASKA orders, WE DO NOT EXPORT TO 
OTHER COUNTRIES. Enclose cashiers check, 
money order or personal check. Allow 14 days 
for delivery, 2 to 7 days for phone orders, 1 
day express mall available!! Canada orders 
must be In U.S. dollars. 



ENTERPRIZES fFACTOftV-DIBECT) 


BOX 5SO, BARRINGTON, ILLINOIS 60010 
Phona 312*382-5244 to order 


COMSTAR F H 

ABCDEFGHIJKLMWDPQRSTUVWKYZabcde-f 9hi Jkl mn 
op QrBtuvwKy z 1 Z345£>7B < ?0 

AECDEFBHIJKLMNDPQRSTUVWXYZabcdef ghi jklmnopcarstuvwxyz 1234567B90 


SUPER-10” ABCDEFGH I JKLMNQFQRSTUVUXYZ 
ABCDEFGHIJKLHNOPQRSTUVWXYZ 1234367890 


214 BYTE April IS83 


Circle 347 on Inquiry card. 











LOGICAL ADDRESS 


MAIN 

MEMORY 


PAGE 


OFFSET 


MAP UNIT 


ASSOCIATIVE MAP TABLE 

PHYSICAL- 


I 


! PAGE 
I FAULT 

\ (TO MICROPROCESSOR I 


ADDRESS 
0 



IjJ 
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BASE 

WP 

EN 

U 

— 

6 

] 
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1 
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A 
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1 
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PHYSICAL 
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P4 


PAGE 

0 


P6 


SECONDARY 

STORAGE 


ADDRESS 
0 - 


15 


56 

63 


PC 


RAGE 

0 


PI 


PAGING 

I/O 


P7 


Figure 1: The associative mapping scheme for virtual-memory systems. The central 
processing unit specifies a memory location with a two-part logical address that in¬ 
cludes a page field and an offset field. The page field provides the value used for search¬ 
ing the map table. All cells in the table are searched in parallel If a match is found , the 
selected cell's physical-address-base field is added to the offset field. A page fault occurs 
when there is no match, In this simple diagram , the second cell matches and translates 
the logical address . The attribute fields in the above map table are WP 
(write-protected), EN (valid main-memory page: EN = 0 only when main memory is 
not full), and U (used; recent page access has occurred). 


describe actual locations in the main 
memory. In most systems, logical and 
physical addresses are one and the 
same (as, for example, in 8-bit 
microcomputers). With a virtual 
system, however, the size of the AS 
can be significantly larger than main 
memory. The AS may be thought of 
as occupying a contiguous area in 
secondary storage; and logical ad¬ 
dresses no longer correspond exactly 
to actual physical RAM locations. 

In a virtual system, main memory 
contains changing portions of AS. At 
various times, an instruction may ad¬ 
dress a part of the AS that is not con¬ 
tained in main memory. This is 
known as a page fault , A virtual- 
memory system must be able to 
detect a page fault and move the 
desired part of the AS into main 
memory. Then, when that part is sub¬ 
sequently addressed by an instruc¬ 


tion, the system must be able to trans¬ 
late that part's logical address into its 
present physical address in main 
memory. This is known as the map¬ 
ping process, Both these processes, 
page-fault detection and mapping, 
are fundamental to every instruction 
step. They must therefore be per¬ 
formed by high-speed hardware. 

A page fault stops execution of the 
current activity that the central pro¬ 
cessor is performing (e.g., fetching an 
instruction or processing operand 
data) until the absent memory is 
brought into MM. A page fault is 
similar to an interrupt except that it 
may occur partway through instruc¬ 
tion processing. Thus, special pro¬ 
cessing logic is needed to handle par¬ 
tially executed instructions (consider 
the problems associated with restart¬ 
ing a MOVE BLOCK instruction). 

In a virtual system, memory can be 

Circle 297 on Inquiry card 





Get the 

total 

picture. 

Improve your present computer 
system with a high-resolution color 
monitor from NEC. 

NEC's JC-1203 gives you the highest 
resolution you can get in a color monitor. 
And it can reproduce as many different 
colors and shades as the best microcom¬ 
puters can generate. Compatible with a 
wide variety of computers, including 
IBM;* Zenith, H-f?‘ and others, including 
NEC's own PC-8000 and PC-8800, 

Compare rhese specs with your present 
monitor: 

12-inch diagonal screen 

RGB input signal with TTL level 

Switchable Pos/Neg display 
characters 

80-character, 25-line display 
690 |HJ X 230 f V) resolution 
8x8 dots, 8 mHz video bandwidth 


* Special interface required 



Productivity at your fingertips 


NEC 

NEC Home Electronics fll.S.A.J, Inc. 
Personal Computer Division 

1401 Estes Avenue 

Elk Grove Village, IL 60007 

(312) 228-5900 

Nippon Electric Co., Ltd., Tokyo, Japan 









































--TEXAS 

COMPUTER 

SYSTEMS 


IBM Personal Computer 


INTERNAL DISKS FOR IBM 

ITandon Internal Disk-lGOK SCALL 

|Tandon Internal Disk-320K . $CALL 

HARD DISKS FOR IBM 

| Complete 5 Meg Systems from $1550 
I Mulli-computgr Network Systems 
QUADBOARD FOR IBM 
I Includes 64K to 256K additional memory 
| Serial & Parallel Port and Calendar Clock 

PRINTERS FOR IBM 

I STAR and EPSON SCALL 

NEC 3550 Spinster SCALL 


APPLE 


MONITORS 

I Med Hi Res-Green Comrex $09 

[ High Res’Green BMC from $39 

High Res-Color PG5 SCALL 

Malches IBM PC 
I Low Rea-Color-Taxon Vision 1 SCALL 

High Res-Color-Taxon Vision 1 SCALL 

High Res-Green-Taxon . . . SCALL 


CORVUS 


5 Megabyte Hard Dove . 
10 Megabyte Hard Drive 
20 Megabyte Hard Drive 


First DISK DRIVE includes controller, DOS I 

3 3. cables and manual.$CALL I 

Second DISK DRIVE with cable SCALL | 

APPLE to EPSON card and cable 
APPLE TO GEMINI card and cable 
Z 80 CARD SCALL | 

RAM CARD.SCALL I 

Printer Interface Cards SCALL I 

Graphic Printer Interface Card , SCALL | 
Graphic Spooler Interlace Card 
available with 16K to 64K 


LEADER in MAIL ORDER DISCOUNTS!! 


433-5184 


Texa^17/274-5625 

[TcsmodeHiRskTdIskI 

Systems come with 180 day warranty. 

$1444 $1644 


DAVONG 

Systems, Inc. 


FOR IBM. APPLE II AMO APPLE III 
SPECIFY INTERNAL/EXTERNAL 

5 megabyte hard drive V. SCALL I 

12 megabyte hard drive SCALL 1 


HARD DISKS from SI889| 

SCALL 
SCALL 
. SCALL 


Add 5 10 or 20 Megabytes of storage lo your TRS-BD Model 1 Model II Model III 
Model 12, IBM Apple. Atari Heath Zenith Inlerlec. £100. Osborne Eagle 
Commodore 64 Xerox. Superbrain. Z89/90, DEC LSI —11 NEC PC-8001 and more 

One or several computers can share A HARD DISK 

_ Ask about OMNI NET for your Apple or IBM PC. 




Dedicated 
To Being No. 1! 


FEATURES 


• 100 CPS 
' 9X9 Dol Matrix 
1 True Defenders 

■ Super Scripsll-Subscript-Uhderlining 
' Friction and Tractor 
' Prog Tamable Line Spacing 


' 99% Compatible with software written 
tor No 1 Printer 

' High Res Bit Image Block Graphics 

* Backspacing-Doublestrike-And More 

* 5. 6. 8 1/2. 10. 12 and 17 Pitch 

* Free 2 3K Buffer 


Extended Sii (b) Months Factory Warrantv-FR £ Ei 


Gemini 10 (9 inch Carriage) Friction and Tractor 
Gemini IS (15 inch Carriage) Friction and Tractor . 

Serial interface. 

Apple Card and Cable 
Commodore Interface 


SCALL 

SCALL 

SCALL 

SCALL 

SCALL 


Calf and ask about the new High Speed Printers By Star Mrcrgnics 


COMMODORE 64 

VIC 20-DISK DRIVES-MONITORS 
D ATASETTES-SOFTWAR E 
ACCESSORIES 

Call For Current Pricing Information. 


PRINTERS 

ICS has the LOWEST PRICES on IN-STOCK PRINTERS 


MATRIX PRINTERS 

EPSON-MX & FX MODELS 
C ITOH 0510/TEC'PMC 
DMP 100 
DMP 200 
DMP 400 
DMP 500 
DMP 2100 
ANADEX 9501 A 
CENTRONICS 352/353 
OK I DATA PRINTERS 

PRINTER CABLES AND INTERFACES AVAILABLE. 

CALL FOR CURRENT PRICING INFORMATION. 


LETTER QUALITY PRINTERS 

C.PTOH F-10 (40 CPS) 

DAISY WHEEL II (RSi 
NEC 3510 3550 
NEC 7710 7730 
BROTHER COMfiEX 


With standard 40 track 
double density drives 
Over 340,000 byles 
includes TDOS 


With 2 dual headed 40 
track dbl density drives 
Over 730.000 bytes 
Includes DO-5 PLUS 3 4 
($150 value) 


Fully assembled and tested systems that are software compatible and functionally 
identical lo Radio Shack units sold at computer stores for ^hundreds more 

a CO NT ROLLER BOARDS are high quality double sided epoxy boards with gold 
pi a led contacts 

□POWER SUPPLY is the finest switching type available 

□ MOUNTING hardware includes power and data cabres 

□ DISK DRIVES are Tandon, Ihe same ones used by Radio Shack 40 track, double ] 
density, with a 5 millisecond stepping rate 


TCS MODEL III DISK EXPANSION KITS I 

1 Controller. Power Supply Mounting Hardware & Instruction. $279| 

2 Controller. Power Supply. Mounting Hardware & one 40 hack Tandon Drive £4781 

3 Controller, Power Supply, Mounting Hardware 3 two 40 track Tandon Drive $6771 

3A Kit 3 but with two 50 track drives (dual 4D"s) $B79l 

3B Kit 3 bul with two 160 track drives (dual 60 r s} . $1Q99| 


TCS Model III 3rid Color Computer 

Ask about Ihe Green or Amber CRT for your customized Model III 


TRS-80 


Model III and Color Computer 

With Original 90 day Manufacturer's Limited Warranty 
Call for current pricing information on ihe 

Model IL.Model 16„,Model 12...Model 4 

All Radio Shack Equipment shipped from our store in 
Brady, Texas. 

rTTT? 


TCS DRIVE CABINET is industrial grade heavy guage metal, safely lused, and comes 
■wilh gold plated externa! connector with extender cabfe 


1 DRIVE in Cabinet 


|40 track single sided 

190 (rack (dual sided 40 hack I 

■ 160 hack (dual sided 80 track 


1 DRIVE/Double Cabinet 


140 track single sided 
I 60 track (dual sided 40 track) 
1160 track (dual sided SO track! 


$249 

$329 

$449 


$269 

S389 

£499 


2 DRIVES/Double Cabinet 

140 track smgte sided . . $489 

I BO track (dual sided 40 hack) $639 

1 i&0 hack (dual sided 80 track> 5849 

I Drives in cabinets come assembled Tested wrth power supply Order cable separately 


BARE DRIVES ONLY 


140 hack single sided 
180 hack (dual sided 40 track! 

1160 track (dual sided SO track ( 

18 inch Slimline sgl dbl srdpd 
■ Winchester Hard Drives 5-30 Meg 


SCALL 

SCALL 

SCALL 

SCALL 

SCALL 


Smith-Corona® TP-1 


ParalteJ/Serial . 5535 


TEXAS COMPUTER SYSTEMS 

P.O. Box 1327 Arlington, Texas 76004-1327 

TECHNICAL ASSISTANCE 817/274-9221 
ORDER STATUS 817/277-1913 
TELEX/TWX/Eaaylink ELN 62100790 


800 433-5184 


i tax out of state. Tixiru add 5%. 


i «ub|*cl to cfung* at any t 
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Figure 2: The mapping-hy-address (or mapping-by-register, scheme for virtual- 

memory systems. This is similar to associative mapping except that each map cell is a 
register that refers to a page in secondary storage . In this simple example , the page field 
in the logical address refers to register 7, which in turn refers to page 0 in main memory. 
If register I had been accessed instead , a page fault would have occurred (P = 0). Page 1 
would then be placed into main memory , probably in the space now occupied by page 
7, because page 7 has nof been accessed recently (U = 0). 


divided into either pages or segments * 
A paged policy divides memory (both 
AS and MM) into equal-size blocks. 
The rationale for pages relates to the 
clustering principle. Memory activity 
occurs in scattered parts or dusters of 
the AS. By organizing storage into 
pages, you can "break out" the busy 
sections and place them in main mem¬ 
ory. Paging, like disk blocking, also 
implies a smaller number of data 
transfers between disk and main 
memory. 

Segments are merely pages of 
variable size. Segments can closely 
mode! program units because code 
modules and data structures vary in 
size (as do dusters). Trade-offs exist 
between page and segment organiza¬ 
tions. I'll discuss these later. For now, 
you can ignore the distinction and 
call both pages. 

Several mapping schemes exist for 
virtual systems. Figures 1 through 3 
illustrate three common techniques. 


In the examples, logical-address fields 
are composed of two parts; a page 
field and an offset field. The logical 
page number is translated into a 
physical location by the map unit. 
Adding the offset field to this location 
forms the complete physical address, 
A simplistic memory model will be 
used to show the basic operations of 
each technique. 

Associative mapping is shown in 
figure 1, The logical-address page 
field is compared, in parallel, to all 
page entries in the map table. If an en¬ 
try matches, its corresponding physi¬ 
cal-page address is combined with the 
offset value to form the complete 
physical address, A page-fault condi¬ 
tion is raised when no match occurs. 
The problem with associative maps is 
that they are expensive. High-speed 
register memory with integrated com¬ 
parative logic is needed; translation 
has to be fast and transparent. The 
associated map has to be as large as 

Circle 298 on Inquiry card.^^- 



Read the 
fine print. 

Improve the output of your present 
system with a dot-matrix printer 
from NEC. 

For good-looking copy in a hurry, it's 
hard to beat NEC's hard-working 
PC-8023A. This is a bi-directional 100 
CPS, 80 column printer that can operate 
in a compressed print mode to yield T32 
columns. Special 2I< buffer holds a page 
of data, so the unit can print whlie you re 
typing in something else. Compatible 
with a wide range of computers, from 
Apple to Zenith"*. 

Compare these features with your 
present printer; 

Tractor and friction feed 

Complete ASCII characters plus 
Greek, math, and graphic 
characters 

Elite, pica, compressed print, 
proportional spacing, subscript 
and superscript 

Standard parallel Centronics 
interface, serial optional 

Prints dear original and up to three 
copies simultaneously 


"Special cables may be necessary 
Contactyour local NEC Home 
Electronics dealer 



Productivity at your fingertips 


SEC 

NEC Home Electronics fU.S.A.J, Inc. 
Personal Computer Division 

1401 Estes Avenue 

Elk Grove Village, IL 60007 

|3T2J 228-5900 

Nippon Electric Co., Ltd., Tokyo, Japan 

i 













































LOG/CAL ADDRESS 


SEGMENT OFFSET 



Figure 3: The segment map table scheme for segmented virtual-memory systemsIn this 
mapping scheme , information on each segment of a program in secondary storage is 
kept in a program reference table (PRT} in main memory . The location of the PRT is 
stored in a PRT Base register , In this simple example , the segment field in the logical ad - 
dress is added to the contents of the PRT Base register (N). This refers to a map cell at 
location N + 1. In this map cell is a physical-address base that is added to the offset to 
obtain the desired address in main memory . Note that bounds-c he eking can easily be 
done by comparing the offset with the size field , Also, note that things can be speeded 
up by placing the most active map cells in a small associative cache memory. The at¬ 
tribute field SK indicates a stack segment (i.e. r the offset orientation is reversed)< 


the number of MM page frames. If 
you change the size of main memory , 
you have to change the map size ac¬ 
cordingly* Associative mapping 
works best for systems with a large 
number of AS pages and a moderate¬ 
sized, fixed main store* 

Figure 2 illustrates mapping by ad¬ 
dress or mapping by register (MBR). 
In this technique, the logical-address 
page field refers to an array of high¬ 
speed registers. These registers hold 
status and physical-address informa¬ 
tion. Mapping by address is analo¬ 
gous to indirect memory addressing 
except that the registers permit very 
high processing speeds. Page faults 
are detected when the addressed 
registers "present" bit is clear. The 
problem is that every page in the AS 
requires a corresponding map reg¬ 
ister* Fortunately, the economy of 
conventional registers offsets the 
mapping array size* Note that the 
mapping hardware is unaffected by 
changes in MM size. For relatively 
small address spaces, mapping by ad¬ 
dress is quite attractive. 

The last technique I'll present ap¬ 
plies to segmented systems. Figure 3 
defines the operational details. This 
design is based on the Burroughs Cor¬ 
poration B5500 mainframe* This ap¬ 
proach gives you more flexibility, but 
is slightly more complex and neces¬ 
sitates additional hardware (for the 


Johnny’s Function Koys Can’t Read 


Or write. Or move a paragraph. Johnny is not a programmer, so his function keys are nonfunctional. 


For Johnny, and everyone else who wants the convenience of 
function keys, help is here. Keychanger™ replaces 
cumbersome multi-stroke control characters with individual 
function keys, thus saving keystrokes and time. No more 
“control P-S” -- simply press the assigned function key. You 
may choose from four ready-made sets of functions, or create 
custom function keys with the aid of on-screen guidance. You 
can change instantly from one set of functions to another. 

Keychanger™ is CP/M compatible and presently supports 
Wordstar® , dBase II™, and BASIC (other selected programs 
are coming soon). To start your function keys working, send 
$29.95 to Computer Publishing Co., 1945 N. Fine #101, 
Fresno, CA 93727. For VISA/Mastercard orders, call 209-453- 

0777. Wordstar is a registered trademark of MicroPro; dBase II is a trademerk of AshtonTate, 

Supplied in many popular diskette formats. Compatible with virtually all 
terminals having function keys. California residents add sales tax. 



I ffgfl CllANGER 
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Circle 104 on Enquiry card. 


[apple n? 


SYSCO* SYSTEMS I 

if New Apple 

Compatable 

jTW\ System CALL! 

ACCESSORIES \ 

Fourth Drive. . 279 Hayes 1 200 B3M... S3& 

Fourth Controller .. 89 Soqper Spooler lieK) 299 

Rang Elite One .. . 299 2-80 by Microsoft . 299 

Rana Controller 89 Videoterm (80 colli.. 244 

Micro SciA-2 349 EPS Keyboard.,..31® 

Micro Sci A-4Q 349 Th»Gf*PPl*r Plu* 119 

TrickbiM By T.G.49 RGB by Electrohome 213 

3' 1 Drives by Amd *k 749 P*rallei Cm rd ffl' cabis) 69 
N* w VI it m Product*-.. Cl IH Z -Card Gv A IS 1 39 

Versa Card 169 Th* C P/M Card By ALS 32® 

10K Ram (2yr WHTY) 59 Syn*rgl**r By ALS... 529 
Sottcard Piu» By ms. .. 449 Joystick by TG 46 

Sofleard Prem.System 449 In Line Butter 229 

J-Cat By Nov.134 Disk Emulator (294 K) 689 

CPS Mulli-Funcby Mtn 169 Appll-Card 6MZ 429 
Micro Modem II*... . 278 Expan Chassis by Mtn 539 

Smart Modem. 219 Winchester Hard Disk CALL 

* APPLE IS A REGISTERED TRADEMARK 


B i i PFS Graph ... 89 

Desktop Plan . 104 

XP. ' WallStreeterbvM.L., 219 

M CP/M®* SOFTWARE 

/ Sasic Interpreter 1 "! CALL 

Basic Compiler by MS289 
Co bol-0 0 by M ic ros ott.5 3 9 
■***&:.: Fortran+tQ by Microsoft) 46 

SOFTWARE WordStar 229 

Screen Writer II .. 103 Merge. 159 

Magic Window 69 iPeil Star ... .159 

SuperText II by Mura? 10 vAhhiSTa r. 189 

SR SOFTWARE , XALL £*£:*g» r 9J 

Exec Secretary by $. S 189 St$rt(l!C£lc 212 

Pro. Easy Writ# (w iUSl 2§ ° 11 by Ashton-taie494 

LenerPRFTw/r#Snergel09 Peachtree CALL 

WORD HANDLER 147 A/R by Peac nlree CALL 

General Manager... 4 IDS BHElP. °*kk 

Vssicalc by Visicorp 183 239 

PFS by Soil Pufe, Corn 69 I a * Pfaparei 32 I 09 
Visiliie by Visicom., 184 HeatEspteAnalyzer, 139 

Visjtrd/VisipNbyVilHOTi IffiP^ rHcks . 29 

PFS: Report 69 Graph ix. 27 

DB Master.164 Special Effects 27 

CALL FOR CATALOG ! 1 

'CP7M is a Registered Trademark 


We Have An Ace Up Our 
Sleeve For You! 

Call For Sale Price Now! 


NFWF 


IM‘IBM*IBM*IBM»IBM*IBM*I 

AST QUADRAM 

Combo Plus 64 K (S/P) 349 Quadboard II 64 K . 429 
Combo Plus 256K{5/P)639 Quadboard II256 K . , 669 
MegaPtus 64K {S/P) 459 Quad 512+64 K .309 
MegaPlus 256K (S/P) 749 Quad 512+512 K 1049 


The Columbia MPC is IBM® P/C 
Flardware & Software Compatable 
The Price? Non - Comparable! 
Save Hundreds and Call_ 


^gby 659 

Vedit-86 by Cmpview 199 
The Programmer.... 369 
CP/M-86 by Digital... 279 
Basic-00 by MSoft. .. 297 
Fortran-80 by MSoft 419 
M/Sort by MSoft.... 159 

Easy by Denver. 543 

Maihemagic by ISM 69 

Logon by Ferox. 129 

Fastscreen by Cu.,. 73 


E ALTERNATIVE 


Visicalc (256K) . 185 

Word Star . .... 249 

Mail Merge. 88 

Peachtree Pkgs ... CALL 

Volks Writer.129 

Super Cate .. 217 

Easy Writer 11. 239 

Home Acct. Plus . .. 109 
CP/M-86 by Cmpview 299 
Vedit by Cmpview... 129 


IBM® 

Desktoi 


powerful 
lome or c 


K Drive 
Efrorts, 
[DOS, 
yf$2550 

_ ^ .. - as the 

nooL-tl^KT!* Ki QQt; 


CALL FOR CATALOOl 


• CRM”;? • S/Basic * Prof IT Plan 

• Perfect WtijeJ W/P • Perfect. Cale 

• PerlecI Filer^d- FerlecI Speller 


Z-100 All Inti 
Z-100 Low Ft} 
Color Upgraa 
192 K Upgtic 
RGB Color Ifi 
Auto-Dial TeV 
System Softw| 
System Soflwi 


Commodore 64 

On Sale ..... $399 
Complete Catalog 
ffiff B IHardwar&SoftwareFREE! * 
33:1 c \N EW SX 10O PORTARtE 

with 5" Color and 1 Drive or 
with 5 PI Monochrome and 2 Drives ... p\X- 

C-64 Software £ 

Hesmon 64 

Heswriter 64 (paftJTV .34 
Home Journal (tape] . 39 
DataCalc (tape).33 


Datasei. 64. 

Disk Drive.469* 

Graphic Printer . . , 3 til 
16K Mem. Expander 79L 
24K Mem. Expander l3Sa 

IEEE-488 Card. 69? 

6 Slot Expand. 99 

Afron Chassis ..190 

40/80 Col w/l6K . 229 

40/80 Col W/64K... 319 

Wico Joystick Delux 37 
Wrco Trackball .. 59 

Modem 95 

Centronics Cable 69 


.eadert 

.2495 

.3199 

. 4699 

.. 2450 


Choplifter (cart.). 

Trashman (cart.). 

Hesmon (cart.) _ 

Vic Fourth (cart,). 

Personal Jour, (tape) 
Vic-Journal (tape) — 


C-64 Accessories 

Video Pak Z-80 259 

Video Pak 80 .159 

IEEE Adapt,by MS. 89 
Viac {adapt any cass) 45 


Free Brochure 




QATARI 


1200XL On Sale! 
800 W/48K 529 

400 W/16K.229 



410 Reorder.!., 

BIO Disk Drive . ... 439 

825 Printer. . .639 

830 Modem'.. £3 

050 interface 159 

Full-View 30 -. 

Joystiot (P£ZPQQQCEK 
48K by intent. ■. T 1 ...taa, 
32 K b| MicroteK " v "“ 'W 

10 T 0 ft e qa rd e r ITS 

Epson 1 '-Cable .. ^ .3^ 


I he Rnokkeeper 

The EntenaifreiV 
■The E-dueator- 
The Programmesf 
The Com manic at 


M’icfipsoft Basic 


TO ORDER Phone orders mvCed using Visa Maste'card 
American Express, or bank wire transfers Visa. MC and 
American Express service Charge ot 2% Mail orders may 
send charge card number include expiration date^ cashiers 
check money order or personal check (allow 10 business 
days tor personal or compa ny checks to dean Please add 


3% i£5 00 minimum) for UPS shipping, handling, and 
insurance COD s minimum $250 00 wtlh $25.00 
deposit All equipmenl is in factory cartons with manulac- 
tu re r warranty Opened products not returnable Restocking 



i?8 MiC^oIjne'^A 


AMDEK 


TERMINALS 

TELEViDEO 


MONITOR; 

TAXON 


TV 910 .. 


TV 910 Plu 


TV I 970... 


RGB Vision I 
Vision II]. 
imber 


Viewpoint A-; 
Viewpoint A-3 ..’ 
Viewpoint 60 


300 

Color \ .. . 

719 Color II 

■call for complete catalog 


PRINTERS 


309 

. 729 F-iT 
US FREE'' NEC 80£ 


549 

.2350 

4)9 


tee tor Teiurned merchandise. Equipmenl subiect to price 
change and avanabiiny Retai 1 prices differ trom man order 
prices 

$40 00 min purenase ‘With prepaid cash orders 
“Exclude certaFn primers & monitors ^ rpreign orders 
Ca»i1 residents add 6% Stale Tax 

Fpf APQ and FP _Q - add 10%'.$25 00 mm tor postage. CaM 
residents odd 6% Sales Taxi include pnone number credit 
cards not accepted 

Foreign Orders - include 3% handling shipped air freight 
collect credit cards not accepted 


COMPUTER 
SPECIALTIES 

(619) 579-0330 

MAIL TO:i251 BROADWAY 
EL CAJON, CA. 9202 1 


























































































































Memory 




Field 

Structure 




Size 

(Segment 

Field 

Abbreviation 

Description 

(bits) 

vs Page) 

Present 

P 

Indicates if page is present 

1 

Both 



in main memory 



Used 

U 

indicates If page has been 

1 

Both 



recently accessed 



Dirty 

D 

Indicates if page has been 

1 

Fixed-page 



modified 



Type 


Various page properties 

1-4 



RP 

Re ad-protected 


Both 


WR 

Write-protected 


Both 


EX 

Executable code 


Both 


SH 

Shared 


Segment 


SK 

Stack memory 


Segment 


OW 

Overflow warning 


Both 

Size 

SZ 

Size of segment 

16-32 

Segment 

Priority 

PR 

Indicates task priority or sys¬ 

i-e 

Both 

or mode 


tem context to permit access 



Virtual 

LREF 

Time of last access to page 

12-32 

Both 

time 

Task ID 

TID 

Identifies task(s) that owns 

8-16 

Segment 



the segment 



Fix 

F 

indicates that page is not to be 

1 

Both 



replaced 



I/O 

10 

Protect or hold page for 

1 

Both 

access 


input/output 



Enable 

EN 

Indicates valid pages for access 

1 

Both 



(when main memory is not 
full) 



Table 1: A summary of the control and status informaticnmsed by virtual-?7iemory 
mapping units , Most mapping schemes use a subset of these different attribute fields. 



SPACE 


Figure 4: A graph showing how the page-fault rate (i. e ., the rate of accesses to pages 
not present in main memory) is related to the size of main memory, The operating point 
is the memory size sufficient to hold a program's most frequently accessed routines—its 
working set, Adding memory past this point has little effect on the page-fault rate , Of 
course , as the needs of a program change , the operating point will shift. 


segment-size field and the program 
reference fable or PRT). A segment 
field replaces the logical-address page 
field. You can have any number of 
system segments; MM and AS sizes 
do not constrain the choice. Transla¬ 
tion is similar to mapping by address. 
The program reference table contains 
the size and location for each seg¬ 
ment. It resides in main memory for 
two reasons: (1) to allow a large 
number of segments, and (2) to avoid 
the high cost of registers that would 
be wide enough to hold extra map¬ 
ping data. The table acts like map¬ 
ping registers, with the segment 
field—not the page field—providing 
the index address. At first glance, it 
looks as if the scheme is twice as slow 
as the others because every reference 
needs two memory accesses (one for 
the PRT and one for the actual data). 
But this problem can be handled by 
putting a small buffer-register set in 
the MMU, Keeping copies of the most 
active PRT entries in this high-speed 
buffer greatly increases mapping 
speed. 

Besides translating addresses, map¬ 
ping units also provide other func¬ 
tions, They hold information to aid 
memory management and data pro¬ 
tection, Table I is a list of informa¬ 
tion found in various mapping sys¬ 
tems. Each virtual system uses a 
subset of these items, determined by 
the particular mapping scheme used 
and the memory-control functions. 

Up to now, attention has centered 
on the hardware aspects of virtual 
systems. Now, let's consider the 
memory-management and software 
requirements for virtual systems. 

Paging Policies 

As mentioned previously, a mini¬ 
mal amount of secondary-storage ac¬ 
cess is central to a virtual system's 
viability. Figure 4 shows a graph of 
disk activity versus main-memory 
size allocated to a program. From the 
graph, we see that given enough main 
memory, disk access approaches 
zero. However, a primary aim of vir¬ 
tual memory is to provide a huge ad¬ 
dress space while minimizing expen¬ 
sive main memory. To satisfy both 
conditions, you must operate at a 
point just below the "knee" of the 
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Keep your bottom line 
on the up and up 
andupi 


The future never comes with any 
guarantees. 

But there is a way to improve 
tomorrow's business performance 
today. 



It's a microcomputer program 
called the Bottom Line Strategist J M 

The future is now. 

With the Strategist and your 
microcomputer, you can explore 
alternative business decisions and 
get answers to the questions 
common to any business focused 
on growth: 

How much 
money are we 
risking? Will 
the business be 
profitable? 

When? Is that 
soon enough? 

Can we 
improve this 
by changing 
the price? 

What's the 
impact of our assump¬ 
tions on net worth, cash flow, 
market penetration and growth? 

The Strategist uses seven 
sophisticated econometric models 
originally developed for compa¬ 
nies on the Fortune 500 list. 

But it's pre-programmed, so 
all you do is enter your current 
business assumptions, then sit 
back and watch the dynamics of 
your future unfold graphically. 


The Strategist plots (and tabu¬ 
lates) your marketing and sales 
projections; anticipated cash flows; 
break-even point; Net Present 
Value; and more—a total of U 
production, financial and market¬ 
ing forecasts. 

If any area looks interesting, 
the unique "zoom" takes you in 

for a closer look 
at the picture. 
And if you don't 
like what you 
see, do it all 
over again. 
Instantly. 
Without any 
programming. 

And do it as 
often as you need 
to get the results 
that you want. 

Tomorrow's answers today. 

The Strategist is a unique 
short-cut to experience, without 
the hard knocks. 

You can refine your pricing 
policies. Optimize your cash flows. 
And maximize your profits while 
minimizing your risks. 

In today's business climate, 
how much is that worth? The 
Bottom Line Strategist is $400. 
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Our no risk offer. 

You can check out the 
Bottom Line Strategist with no 
financial risk, 

Drop by a dealer showroom 
and run through a hands-on 
demonstration. Then take home a 
package and use it for 30 days. 

It runs on 8-bit and 16-bit micro¬ 
computers (IBM PC, Apple II, 
CP/M, etc.) If you don't like it, 
return it and you'll get your 
money back. 

For the name of your nearest 
dealer, contact AshtonTate at 
10150 West Jefferson Boulevard, 
Culver City, CA 90230. 

Better yet, call (213) 204-5570 
today. Because if time is money, 
the Bottom Line XtlG 

monevhi' Bottom Line 
Sebank Strategist™ 


ASHTON TAIEB 

Circle 35 on inquiry card. 


CP/M b a trademark of Digital Research. & Ash ton-late 1983. 





















































P&T CP/M2 is 
GROWING 


PICKLES 
& TROUT 

P.O. BOX 1206 
GOLETA, CA 93116 
(805) 685-4641 


Start with a Model II lloppy system and 
grow into a hard disk. Since all P&T 
CP/M 2 systems are fully compatible, 
you will have no conversion worries. 
Special note: P&T hard disk systems 
allow you the user to configure logical 
drive assignments to your specifications. 
Write for more details. 


Prepaid VISA, M/C* or COD orders accepted 
All prices FOB Goleta and subject to change 
CP/M is a registered trademark of Diqttal 


curve (labeled operating point). The 
locality principle states that the 
amount of MM needed at any given 
time is but a small portion of AS. 
Hence, if you keep the active cluster 
or working set in memory, thrashing 
and main-memory needs are mini¬ 
mized. 

Sounds simple, doesn't it? Alas, a 
few minor problems "'gum up" mat¬ 
ters. For openers, measuring a 
system's working set is a dynamic 
process. The size and contents of a 
working set change rapidly* Keeping 
track of working sets involves con¬ 
siderable time, resources, and prob¬ 
lems. Just how is this working set 
determined? At what times do we 
change the working set to reflect 
locality movement? What happens 
when several programs are running 
or there is program I/O? AH these 
problems are handled by a paging 
policy . 

Basically, a paging policy does 
three things: 

• Fetching—decides when to transfer 
pages from secondary storage to main 
memory 

• Placement—determines which MM 
page frame should hold the fetched 
page 

• Replacement-—when main memory 
is full, chooses which MM page frame 
should be replaced by the fetched 
page 

In regard to fetching, research has 
found that demand paging is general¬ 
ly best. When a page fault takes 
place, you fetch the desired page from 
secondary storage* The placement 
decision is resolved automatically by 
mapping hardware. The last issue, 
however, choosing which page to 
replace, is the hard part. The replace¬ 
ment policy affects how well we ad¬ 
dress the other concerns mentioned 
above. 

Page-replacement techniques, 
which determine the set of main- 
memory pages, are all approximation 
algorithms. This is so because you 
can't calculate the best page to 
remove without some future knowl¬ 
edge of which page will be required. 
The optimal algorithm (OPT), or 
Be lady's algorithm, replaces the ac¬ 


tive page that is next referenced the 
furthest into the future. Even though 
totally impractical, it is a benchmark 
for comparing other techniques. 

Page-Replacement Algorithms 

Virtual-system performance is very 
much dependent on the page-replace¬ 
ment technique that is used. Because 
the process selects departing pages, it 
indirectly determines the pages re¬ 
maining in main memory. If the algo¬ 
rithm closely models a system's actual 
working-set memory demand, few 
page swaps will result. Algorithms 
usually base removal choices on prior 
reference activity, because the local¬ 
ity principle implies that past 
behavior approximates future needs 
(at least over short time periods). 

Here I will discuss four specific 
page-replacement algorithms: Least 
recently used (LRU), Clock, Gener¬ 
alized working set (WS), and WS- 
Clock. 

The LRU Algorithm 

This page-replacement policy is 
conceptually related to the optimal 
algorithm. Instead of selecting the 
page with the furthest time until next 
access, you pick the page whose last 
reference occurred longest ago. If not 
used for a long time, the probability 
that the page will soon be referenced 
is small. When a page fault happens, 
you scan the map cell for each page 
and replace the page having the 
smallest (oldest) virtual time. 

To implement LRU, the memory- 
management hardware must support 
two features: a virtual time register in 
the map unit and the ability to update 
the page access time during address 
translation. The time register should 
be wide enough to ensure sufficient 
resolution. In addition, the necessity 
of associating a time stamp with 
every memory reference dictates 
high-speed logic and added map com¬ 
plexity. 

The LRU algorithm works well. Its 
performance is much better than that 
of an arbitrary replacement policy or 
many other paging policies. But 
because LRU is a g/obaJ policy f it can 
exhibit anomalies in multitasking sys¬ 
tems, For example, global LRU tends 
to save pages of the task last executed 
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and favors jobs with smaller locality; 
low-priority tasks and large programs 
may experience reduced throughput. 

Computer systems using LRU in¬ 
clude the CDC Star-100 and the 
Multics drum-to-disk control. Micro¬ 
computer MMU parts lack the hard¬ 
ware mechanisms needed for a '"pure" 
LRU policy. 

The Clock Algorithm 

This algorithm is a variation of the 
LRU algorithm. Main-memory pages 
are logically ordered in a circular list. 
You can envision each page as a unit 
marking of a clock face, A pointer or 
hand always points to the last page 
replaced. On a page fault, you ad¬ 
vance the pointer clockwise to the 
succeeding page. Then you check and 
clear that page's used bit. If the bit 
was set (i,e,, the page was used 
recently), scanning continues; other¬ 
wise, the frame is not recently used 
and replaceable. If the replaceable 
page has been changed (or dirty), you 
must schedule it for transfer back to 
secondary memory. Scanning stops 


when a clean, not recently used page 
is found, and the pointer is left at the 
chosen page. A replaceable page is 
not processed if accessed before the 
disk transfer. 

Studies indicate that the Clock al¬ 
gorithm closely simulates LRU re¬ 
placement, and the hardware needed 
is inexpensive. As implied above, 
only 2 flag bits per cell are required 
(changed and used). Software com¬ 
plexity and overhead are small. Cal¬ 
culations are trivial and the average 
number of scans per page fault is a 
fraction of total map size. Many suc¬ 
cessful mainframe systems, including 
the IBM 370 and Multics, use Clock 
algorithms. However, you should 
note that deficiencies of LRU apply 
equally to Clock. The technique of¬ 
fers a simple mechanism and good ef¬ 
ficiency; but, as you shall see, other 
paging algorithms exhibit even better 
performance characteristics. 

The WS Algorithm 

This page-rep la cement algorithm 
represents the most practical policy 


according to empirical studies, WS is 
so named because it approximates the 
working-set locality model. In WS> 
any page referenced within a specified 
time (designated as 0) is regarded as a 
member of the working set. Real 
working sets of course have variable 
durations, but if the WS time-control 
value (0) is properly chosen, a real 
working-set model can be closely ap¬ 
proximated. 

I will briefly highlight WS opera¬ 
tion (see reference 1 for details). The 
WS policy defines a working set (W) 
to be those pages of the AS that have 
been referenced within the previous 0 
time units. In order to determine 
when a page (p) in main memory is 
no longer in W, and thus is replace¬ 
able, we need two things; (1) a pro¬ 
cedure to calculate a time value (L) 
equal to the owning task's current 
execution time (ET) minus the last ref¬ 
erence time for every AS page, 
LREF(p), and (2) a scan mechanism to 
check for values of L greater than or 
equal to 0. Calculating L can be done 
with page-frame counter registers. 
When the page is accessed, its counter 
register is cleared. Then, at fixed in¬ 
tervals, a global broadcast pulse in¬ 
crements all the counters. The scan 
operation can run at various times 
(e.g., at fixed intervals or when a 
page fault occurs). Pages marked as 
replaceable become part of the avail¬ 
able pool (AP), The page-replace¬ 
ment algorithm merely selects some 
page from the AP and replaces it. If 
the AP is empty, the system must sus¬ 
pend a task to free pages. 

Although WS accurately models 
dynamic-memory demands, the com¬ 
putational overhead and extra hard¬ 
ware support it requires diminish the 
algorithm's viability. Space for the 
LREF(p) field can effectively double 
page-table size. Moreover, the 
counter mechanism is relatively ex¬ 
pensive. Scanning requires inspection 
of each map cell at regular intervals, 
and AP maintenance adds more con¬ 
trol functions. On the plus side, the 
local scope of WS enforces more con¬ 
sistent multitasking management. 
And pure WS simulations perform 
better than other policies. Research 
systems have implemented practical 
WS schemes and observed substantial 
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improvements over Clock tech¬ 
niques. The parameter 0 allows you 
to “tune" a virtual system for dif¬ 
ferent applications. Also, investiga¬ 
tions have found that use of the con¬ 
stant value 0 deviates less than 10 
percent from an optimal WS, 

WS is technically appealing, but 
design difficulties detract from its ad¬ 
vantages. Like LRU, classical WS is 
impractical for microcomputer ap¬ 
plication. But the next technique 
surveyed approaches WS perfor¬ 
mance and is feasible for microcom¬ 
puters. 

The WS-Clock Algorithm 

WS-Clock combines the best prop¬ 
erties of Clock and WS. Additionally, 
the new strengths offset some prob¬ 
lems of the separate procedures: 

• the extra scanning required by WS 
is replaced by a simple Clock mech¬ 
anism 

• WS-Clock is a local policy 

• LREF(p) registers are needed only 
for main-memory pages, not for 


every AS page 

• the available pool (AP) is 
eliminated 

This algorithm organizes page frames 
in a circular list like Clock. The clock 
pointer identifies the page replaced 
during the last scan. When a page 
fault occurs, the scan advances clock¬ 
wise to the next page. The used bit is 
checked and cleared. If the bit was 
set, you reset the page's LREF(p) to 
the owning task's accumulated execu¬ 
tion time (ET), Otherwise, if the used 
bit is clear and if L = ET — LREF(p) 
> = 0, you remove the page from 
W. If dirty, a replaceable page is 
scheduled for disk transfer and not 
replaced. Scanning halts when you 
encounter a dean, replaceable page, 
WS-Clock approximates WS re¬ 
placement, and W for the two policies 
becomes equivalent when the task ex¬ 
ecutes for 0 units of time. Perfor¬ 
mance differences appear negligible 
and can be ignored. Thus, WS-Clock 
approaches WS behavior with a sig¬ 
nificantly simpler mechanism. The 


average number of frames examined 
per page fault compares favorably 
with WS, And to implement WS- 
Clock, you need minimal map hard¬ 
ware: a used bit, a dirty bit, an LREF 
field, and a task ID descriptor. 

Multitasking and Load Control 

In a multitasking system, virtual- 
memory management must coincide 
with genera] resource-sharing 
policies. The problem is that in a 
dynamic multiprocessing environ¬ 
ment, wide variations in program¬ 
ming level and memory demand oc¬ 
cur. Every active task consumes a 
portion of total memory (in both MM 
and AS), At some point, adding 
another task will push MM demand 
past the ideal operating point in 
figure 4 and trigger the onset of 
thrashing. Left unchecked, through¬ 
put diminishes rapidly. Accordingly, 
you must either prevent the "over¬ 
commitment" of memory or 
recognize the condition and make 
corrective adjustments. This is done 
by a load-control policy. 
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machine code to choose its moves. Full 
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SUPER MATH (#14) Did yourseif on 
addition, subtraction, multiplication, and 
division with Five levels of difficulty. Each 
problem graphically depicted. 
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Function or 

Memory Structure 

Characteristic 

Segments 

Fixed Pages 

Flexibility 

+ Can model pages, has more 

- Lessens "tuning" options, 


design options, promotes 

trade-off exists between 


protection, data sharing. 

efficient I/O blocking 


and so on 

and memory waste 

Hardware 

- Cost and complexity fairly 

+ Lower cost, simpler hardware 

requirements 

high 


VS{1) systems 

+ Better security 

4- Simpler design 

VS(n) systems 

Mapping unit 

+ Segments are mandatory for 
VS(n) designs 

0 Not applicable 

Map'register 

— More space needed for size 

■f Minimal 

size 

fields 


Table size 

+ Fewer frames needed if 

0 Larger pages result in 

Memory 

management 

segments are large 

memory waste 

overhead 

- Extra logic needed to close 
'holes" and to manage 
extra attributes 

+ Placement simple 

Allocation 

+ Make segments the desired 

0 More complex, but no main- 

policy 

size 

memory waste 

Protection 

+ Superior—facilitated by extra 

- Pages do not correspond to 


attribute fields 

program "objects" 

Sharing 

+ Direct support 

- Much harder 

I/O efficiency 

Memory usage 

0 Depends on segment size 

4 - Facilitated by relating page 
size to disk block size 

Internal 

fragmentation 

+ None 

- Some main memory wasted 

External 

0 Can reclaim with "garbage 

+ None 

fragmentation 

collection 11 


Page-fault rate 

+ Lower rate 

0 Depends on page size 

Table 2: A comparison of the relative strengths and weaknesses of segmented and 

fixed-page memory organizations r The +/ — co/wrart indicates approximate merit: 

good; {—) poor; (0) okay or does not apply . 



Load control is sensitive to page-re¬ 
placement strategy. Local strategies 
estimate each task's independent 
memory needs and allocate sufficient 
main storage to hold the locality set. 
Global page-replacement strategies 
discriminate in favor of the most re¬ 
cent task's memory set and can lead 
to thrashing. 

System Design: Issues and Options 

Virtual memory reflects a com¬ 
posite of hardware, resource manage¬ 
ment, and programming processes. 
We now turn our attention to alterna¬ 
tives that can affect overall micro¬ 
computer system design. 

VS(1) 

A fundamental system decision is 
whether you treat the large virtual 


address space as a shared resource 
divided among the several active jobs 
or whether each process is provided a 
separate AS. The first class, termed 
VS(1), extends the idea of a conven¬ 
tional operating system where super¬ 
visor, system resources, and user 
tasks occupy one large address space. 
Software compatibility with non¬ 
virtual systems is a major benefit of 
this system. System complexity is 
minimized and a single mapping table 
can define AS structure. 

VS(n) 

VS(n) systems give each executing 
task a unique AS. To support this fea¬ 
ture, every job has its own mapping 
table. Typically, a mapping-table 
origin register (MTOR) points to the 
mapping table of a running task. 
When switching tasks, you change 


the MTOR and reload the mapping 
hardware. A VS{n) system gives you, 
in effect, several virtual machines, 
each using the same physical re¬ 
sources, running concurrently. VS{n) 
systems also give you improved 
system integrity and data protection. 

Page Size 

An important design consideration 
is block memory structure. If you 
select a fixed-page structure, you 
must determine the number and size 
of page frames. Secondary storage 
transfers data in fixed-size units. 
Hence, for efficient paging memory 
frames should be an integer multiple 
of a disk block. Big pages reduce disk 
overhead and map hardware. On the 
other side of the coin, however, a 
large number of small pages lowers 
page-fault rates and increases the 
number of locality sets. Some com¬ 
promise is in order. My research in¬ 
dicates that IK- to 4K-byte pages are 
considered optimal. 

A segmented address space reflects 
programming features such as scope 
rules, data encapsulation, modulari¬ 
ty, and so on. Pages, being constant 
in size, usually waste some memory, 
a condition termed internal fragmen¬ 
tation (e.g., a 5K-byte program takes 
two pages in a system with 4K-byte 
pages—3K bytes are unused). Al¬ 
though segments avoid this problem, 
they are prey to a form of waste 
called external fragmentation . 
Because variable-size units are 
allocated, program termination 
leaves holes of unused space. You 
must dose up these areas periodically 
to provide sufficient space for large 
segments. Consequently, the pro¬ 
cedures to reclaim these holes add to 
operating overhead. In general, 
segmented schemes offer more flexi¬ 
ble designs while page organizations 
make for easier memory manage¬ 
ment. Table 2 summarizes trade-offs 
between page and segment organiza¬ 
tions. 

Many other topics related to vir¬ 
tual memory have not been covered; 
operating-system interaction, I/O 
considerations, page locking for non¬ 
swappable memory, disk-access 
properties, and more—the subject is 
rather deep. However, the topics 
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DIGITAL 


NORTHSTAR 


£2669 

£1598 

£5149 

£3495 

£6296 

£1299 


Our rech's fovprire systems. From the 
lowest priced 0-user systems with either 
2 or 6 MG, storage, res 4QMG- S^user 16 
bit systems. 

Add Terminals, primers, and sofrwdre 
and we ccm lully test and configure your 
system ot low prices. Dads nationwide 
by Mame Systems Setvice- 

Series 5-15D . £2195 

Series 5-5D . £3995 

6000-10. £5575 

6600-12 . £9465 

Series 5. 6000, systems include MP/M 


TERMINALS 


Zenith, Morrow Micro Decisions.call 




New from DEC ■ microcomputers designed 
tot the professional. Motion wide DEC 
service and reliability a re standard. Free 
spreadsheet sottwore with each system, 
Bridge the 6 bit/16 blr gulf with o system 
which nuns both. 

Rainbow 100 system . call 

Professional 

325 system .*. call 

Professional 

350 system . **. . call 


Price* now Include free burn ond test. 
We warranty each unit for 90 days from 
the day yam receive ir(aat 90 days from 
The boy we receive Sr). Call lor prices on 
compatible software and hardware. 

Advantage 

64 K Quad . £2769 

Horizon 64K Quad . £2695 

Advantage 

w/5 Mb . £3795 


PRINTERS 


Wyse 100 £699 

ADDS Viewpoint 3A+ £479 

Televideo 910 £579 

Tele video 925 . £735 

Televideo 950 £927 

Televideo 970 £1044 

Zenith Z-19 . £609 

Zenith ZT 1 £459 

Haze I tine E spirit . £499 

Hazel tine Espirir u £549 

Haze I tine Espirir 111 . £750 

Qume ... coll 

HOUSTON INSTRUMENTS 

DMP-29 . £1796 

DMP-40 . £745 

DM1 . £677 


* 

/ y 

Scottsdale Systems^ 

617 N. Sconsdole Rood Suite B r Scottsdale, Arizona 65257 

2 (602) 941-5856 

Call 8-5 Mon.-Fri. 


Okldaro 62A 
Okidata 83A 
Okldoto 04 
Okidata 92 ... 
Okidata 93 
Tally 160L 
Microprism 480 
Epson, FX, 100 


£389 

£635 

£969 

£409 

£835 

£739 

£525 

coll 


SERVICE/ORDERING 


manufacturer's 


IHTEG RATI ON : Prices I Isted are far new equ ipment In faerory sealed bones with 
warranty. We will pretest your equipment, integrate your system, configure your software, 
special cables, etc. far an additional charge. Call rar prices. 

ORDERING: MAIL ORDER, ONLY* Prices tilled are for cosh. Ho C.O.Ds. We sell on o net 20 
basis to Fortune 500 companies and Universities Charge cards add 2%. Prices subject to change, 
product subject ro avail ablliry. A7. residents odd 5%. Personal checks take 0 weeks to dear. O2o% 
restocking fee for returned merchandise, Shipping extra ■ products ore F.O.O. point of shipment, CP/M 
ond MP/M ore registered trademarks of Digital Research. 

SOFTWARE: We sell oil popular CP/W* progra ms or discount, Software sold only with systems not 
warranted for suitability. 


HIGH SPEED 

Prism 00 "Loaded" . £1369 

Prism 132 loaded 1 ' £1469 

Anadex 9501A . £1369 

DaraSouth DS-100 £1249 

TI-010 Basic .,.. £1285 

LETTER QUALITY 

Diablo 620 . call 

NEC 3510 .. £1495 

NEC 7710 . £2149 


GEMINI 


DAI5YWRITER £000 


The new best selling dor matrix printers. 
100 CpA. friction, tractor and roll feed. 
Graphics. tfiO day warranty 2.3K srd. 
buffet cad much mare, 

Gemini 15 . £460 

Gemini 10 .. £354 


The best price/thru put in letter quality 
printers. Jflk buffer, fl protocols, graphics 
mode. 4 Interfaces std,. Sub- a nd Superscript. 
Proportional Spacing, ond much mare. 
Uses std. ribbons, 
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MEMORY-MANAGEMENT UNITS 


FUNCTIONAL 

Intel 

Motorola 

Zilog 

Zilog 

CHARACTERISTICS 

IAPX 286 

MC68451 

Z8Q1Q 

Z8015/PMMU 

Address Iran si at ion 
delay {10 MHz) 

0-1.5 pLS 

100 ns 

60 ns 

70 ns 

Supports multiple 

MM US? 

NO 

Yes 

Yes 

Yes 

No. of MM Us needed to 
map address space 

1 

1 

2 

Depends on 
MM size 

No. of unique address 
spaces possible (no, 
of users) 

Unlimited 

256 

6 

8 

VS(n) support? 

Yes 

Partial 

No 

No 

Priority levels 

4 

0 

0 

0 

User/supervisor 
modes available? 

No P uses 
priority 
levels 

Yes 

Yes 

Yes 

Data sharing? 

Yes 

Yes 

Limited 

No 

MMU control method 

Special 

I/O 

I/O 

I/O 


instructions 

program 

program 

program 

Fault restart data 

Control and status 
attribute names 
(dash indicates not 
supported) 

None 

Limited 

Moderate 

Extensive 

Present 

P 

— 

CPU! 

—- 

Used 

A 

U 

Ref 

Ref 

Dirty 

— 

M 

Chg 

Chg 

Write-protected 

W 

WP 

RD 

RD 

Re ad-protec ted 

R 

— 

— 

— 

Executable code 

E 

— 

Exc 

Exc 

Shared 

— 

AST 

— 

—- 

Stacked memory 

ED 

— 

DIRW 

DIRW 

I/O access 

—■ 

— 

— 

DMAI 

Overflow warning 

— 

— 

DIRW 

DIRW 

Virtual time 

IREF 

-— 

— 

— 

Task ID 

(Yes) 

(Yes) 

(Yes) 

(Yes) 

Fix 

F 

— 

— 

-- 

Enable 

— 

E 

— 

Valid 


Table 3: A comparison of the functional characteristics of the four surveyed 
memory-management units. 


covered should give you the perspec¬ 
tive to analyze the capabilities of the 
new memory-management units for 
microcomputer virtual-memory 
systems. 

Memory Management 

The need for a memory-manage¬ 
ment unit (MMU) derives from two 
concerns: efficient control of large 
memories and support for multipro¬ 
cessing environments. We can sum¬ 
marize the major goals of memory 
management as follows: 

• Memory allocation—Allocation 
policies determine what portions of 
memory are committed to particular 
tasks. Address translation allows you 
to treat physically separate blocks as 
logically contiguous. Dynamic 
allocation, which adds memory dur¬ 
ing execution, is a valuable feature. A 


virtual system's large address space 
makes allocation less of a concern, 

• Program relocation—Relocation 
hardware permits a program to load 
anywhere in physical memory with¬ 
out changing the logical addresses. 
Systems that swap tasks to disk may 
need to relocate a program when it's 
reloaded. 

• Protection—This prevents inadver¬ 
tent or unauthorized destruction of 
data. Also, one task cannot interfere 
with another's operation, 

• Data sharing—Controlled access to 
common data or code. 
•Multitasking—Several tasks can 
logically occupy main memory dur¬ 
ing a given time frame. 

Virtual memory is just one of 
several approaches to memory man¬ 
agement. Another approach is 
dynamic mapping , a technique used 


to extend the address space of limited- 
address machines (e.g., the HP-1000 
or DEC PDP-11 minicomputers) . 

A Survey of MMU Chips 

The main thing well look for when 
examining these MMU products is 
how well they implement virtual- 
memory concepts. We'll review four 
products: Zilog s Z8Q10 and Z8015, 
the Motorola MC68451, and Intel's 
iAPX 286 processor/MMU. The 
Zilog chips are to be used primarily 
with the Z8003 16-bit microprocessor 
for virtual storage. The MC68451 
MMU is designed to work with the 
soon-to-be-released MC68010 pro¬ 
cessor. Finally, the iAPX 286 rep¬ 
resents a combination of both an 
8086-compatible processor and an in¬ 
tegral memory-management unit. 

The Z8010, MC68451, and iAPX 
286 feature segmented-memory archi¬ 
tectures. The Z8015, however, is de¬ 
signed specifically for a fixed-page 
virtual-memory system. All four 
units support a 16-megabyte 
physical-address space. Logical- 
address spaces range from 8 mega¬ 
bytes for the Zilog chips to a whop¬ 
ping 1 gigabyte in the iAPX 286. 
Tables 3 and 4 compare the basic 
properties of these chips on a point- 
by-point basis. As the tables show, 
there's quite a bit of diversity. For 
each MMU, I'll point out its unique 
characteristics, operation, and pro¬ 
gramming details. Later I'll describe 
some applications for virtual 
memory. 

The Zilog Z8010 

The Z8010 was one of the first 
single-chip MMU devices on the 
market. As a consequence, it has a 
few flaws that have been corrected on 
newer products. In fact, virtual mem¬ 
ory appears to have been an after¬ 
thought for this chip because you will 
need extra hardware to handle the 
Z8G0O microprocessor's page-fault 
procedure. Still, the product does 
have good protection features, and it 
directly supports a supervisor mode 
for operating-system functions. 
Another virtue is its fast translation 
time. 

The Z80OO architecture defines 
logical addresses for 128 segments. 
Text continued ort page 234 
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LET THE “ANGEL’.’ DO THE 
WAITING. 



Connect an "ANGEL" between your com¬ 
puter and your printer, and let the "ANGEL" 
do the waiting .... 

Your valuable computer spends 95% of its 
time waiting for the printer to catch up., .and 
while the computer waits, the payroll con¬ 
tinues. 


Twg RS-232C Connectors for serial! In¬ 
put find output 


6 Leds to indicate power, transmission 
and reception status, buffer activities, 
page number, etc. 


Function keys extendi the useful com¬ 
mands 10 more than ]0, including: hex- 
dump, menwry best, remote loading, etc. 


8 easy-b>Gpe<Bte membrane key switches 


SKIP and REPRINT provide Independent 
page controls to reprint portions of 
documentation. 


3 externally accessible Dip Switches for 
baudrate, device type, and parallel and 
serial selections, Selections can be made 
without losing buffer 


40 Pin Expansion Bus available for 
future expansion 


COPY provides convenient one key opera¬ 
tion for single copy or multi-copy of text 


The computer sends data to the "ANGEL" 
at speeds up to 19.2K baud. The "ANGEL" 
stores data and sends it to the printer at a 
speed the printer can handle, and your com¬ 
puter is free to continue working without in¬ 
terruption. 


Independent PAUSE and HOLD con- Two 20 Pin Edge Connect for parallel 
trols to suspend transmission and recep- inpu i ftnd mitput 

"ANGEL " is compatible with almost all Micro-Computers, including IBM, Apple, TRS-80. Vector Graphic, NorthStar, Altos, ■ 
Xerox, Heath, Zenith, NEC. DEC, etc,, with RS-232 serial. Hardware Handshaking, or Centronics compatible parallel interface 
The manufacturer reserves the right to change the product specification. 


A USER WRITES: 

"l tried the "ANGEL" with my Altos 
system connected to an Epson MX-100, 
both set at 9600 baud. Without the 
"ANGEL" it takes 30 minutes to print 210 
doctors 1 requisition forms* With the 
"ANGEL" installed, my computer is free 
after 90 seconds/' 

With "ANGEL'S" self diagnostics and 
memory tesL the entire system thoroughly 
checks itself every time you power up, 
PAGE REPRINT is another unique feature. 
EXAMPLE: You are printing a 32 page 
report, and the paper jams at page 11. 
Reset the printer to the top of the form, 
press PAGE REPRINT, and resume printing 
at the top of page 11. Want to restart two 
pages back? Press PAGE REPRINT twice, 
ana you resume at page 10. 



PAGE REPRINT 


...And think of these other possibilities: 
HEX DUMP, Display or printout every bit 
of data your computer sends out to the 
printer in an easy-to-read Hexidecimal and 
ASCII format. A must for your programmer. 
Pause and Hold for real time programs. 
Page skip for selective printing. What a 
waste to print the entire documentation if 
you only need part of it. 

Simple external switch settings, let the 
"ANGEL" accept either RS-232 serial or 
Centronics parallel data and can output 
either/or in any combination, 
(S-S 1 S P 1 P-S r P-P). The "ANGEL” is com¬ 
patible with almost all Micro-Computers, 
and can be installed by anyone in minutes- 
Switches are dearly marked for ease of 
operation, and a concise, USER FRIENDLY 
operator reference card is included with 
each unit* 

The “ANGEL 1 " has a full one year limited warranty, 

THE * ANGEL" WILL NEVER KEEP YOU 
WA1T1NG1 



HEX DUMP 


The chart shown here illustrates the features 
of the "ANGEL" compared to other buffer 
devices. When compared with the 
"ANGEL", the others just don't measure up* 
Sorry guys. 


Feature 

ANGEL 

miohO. 

seoourttf- 

rticfto 

burftn 

iriuMfi 

soaptw 
SKMU h 

SL-HIAL ■ ■ 

Price 

295-00 

330.00 

319-00 
wto serial 

349.00 

603.00 

Mem-pry Size 

64K 

64K 

- 

64 K 

<>4K 

62 K 

Max Baud Rate 

rOFT 



5 9.2K 

> 

Senna-Parallel 

Ye* 

- 

No 



Pa ralleE. Serial 

Yes 

| 

No 


* 

Parallel-Parallel 

“To* 

♦ 

Yet 


■ 

Serial-Serial 

Yet 

Yes 

No 

Yes 

Yea 

Copy 

Yes 

Yes 

No 

Yes 

No 

i?esct/C tear 

Ye* 

Yes 

No 

Yei 

YM 

PauS^/Hold 

Yee 

No 

No 

Yes 

No 

T^aqe Skip 

Yes 

No 

No 

No 

No 

Page Reprint 

Yes 

No 

No 

No 

No 

Caminuoui Cos>y 

Yes 

> 

No 

? 

No 

5eIl r -I5iagnosilc9 

Yes 

? 

7 

7 

? 

Hex-Dump 

v« 

No 

No 

No 

Nd 


* Can only be configured for DOE rrf ihe four Modes: 
■’Information based on available specificaliaris from 
manufacturer's advertisement a* of December, 1982 
Mlcro-Fazer TM of Gtuadraim Corp. 

Soop«r Spooler TM of Compullnk Corp. 


F TO ORDER: 

I CALL TOLL FREE 1 -800-323-3304 
I OR SEND CHECK OR MONEY 
| ORDER TO LIGO RESEARCH 

I Please rush me ( ) “ANGEL®" @ 

I $295.00 each 

I Sub total ■ _ 

I '% N u °v ,s Add 6% US. sales tax_ 

Delivery charge $4.00 

I TOTAL _ 

I Charge my () VISA {) MASTERCARD 

I MY ACCT. # IS_ 


Ligo Research, Inc. • 396 E. I 59th St. ♦ Harvey, IL 60426 * 1-312-331-6797 * In Canada I-416-859-0370 
Circle 232 on inquiry card. 


EXPIRATION DATE. 
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Drawattentiontoyourself. 

(Write a program for the IBM Personal Computer.) 



Let your imagination rake wing. 

Think charts. Graphs. Shapes, images. 

Use originality, creativity and color in programs 
that entertain. Educate. Organize. Analyze. And 
programs that get down to business. 

Maybe you’ve written software like that. Or 
perhaps you’re thinking about it. 

If so, consider this. 

Yon could draw attention to yourself by wri ting 
programs for the IBM Personal Computer on the 
IBM Personal Computer. Because all our advanced 
features (see the box at right) make it faster and easier 
to do so. 

Enhanced BASIC already in ROM, for example, 
has graphics commands already built in. 

And if you write a program using our Advanced 
BASIC, youll find the DRAW command 
particularly appealing. It’s virtually a separate 
graphics language within a larger language. 

Put your visual together with any of the 128 
characters and symbols in ROM for a simultaneous, 
text-and-graphics mix. 

Have musical accompaniment as well. 

Its easy, because BASIC controls the built-in 
speaker wirh a single command. 

Utilize the ten, programmable 
function keys. Try F3 to paint. 

F4 for lines. F5 for circles. Or 
F6 for boxes. 


IBM PERSON AL COMPUTER SPECIFICATIONS 


User Memory 

64&64QK bytes* 
Microprocessor 
L6-hlt, 8G88* 
Auxiliary Memory 

2 optional internal 
diskette drives r 5Y*’ f 
lliOK bytes or 32DK 
bytes per diskette 
Keyboard 
33 keys, 6 ft. cord 
attaches to 
system unit* 

10 function keys* 
10-key numeric pad 
Tactile feedback * 
Diagnostics 
Power-on self testing* 
Parity checking* 


Display Screens 

Color or monochrome 
High-resolution* 

30 characters x 25 lines 
Upper and lower case 
Operating Systems 
DOS. UCSD p-Syiiem r 
CP/M-StSf 


BASIC Pascal. FORTRAN, 
MACRO Assembler, 
COBOL 

Printer 

All-points-addressable 
graphics capability 
Bidirectional* 

80 d wactui s/seetmd 

13 diameter styles 
9 x 9 character matrix * 


Permanent Memory 

(ROM) 40K bytes * 

Color/Graphics 

Text niode 
16 colors* 

256 characters and 
symbols In ROM* 
GivphkS ntode 
4-color resolution: 

320hx 200v* 

Black & white resolution: 

640hx 200v* 
Simultaneous graphics & 
text oipabiliiy* 

Communications 

RS 232 C interface 
5IXC, Asynchronous, 
Bisynchronous protocols 
Up to 9600 bits per second 



* ADVANCED FEATURES FOR PERSONAE COMPUTERS 

i__ 

Remember that these function keys make your 
program more “friendly” to the user and, therefore, 
more appealing to us. 

In fact, if you’re interested in licensing your 
software, we could be interested in publishing it. 

We could also be interested even if it runs on 
another computer. If we select your software, we'll 
ask you to adapt it to our system. 

So if you think your software is close to 
picture perfect, consider sending it in. 

For information on how to submit 
your completed program, write: 

IBM Personal Computer, 

External Submissions, Dept. 765 PC, 
Armonk, New York 10504. 


The IBM Personal Computer 

A tool for modern times 


For more information on where to buy the IBM Personal Computer, call 800-447-4700. In Alaska or Haw aii, 800-447-0890. 

tUCSD p-Spsttm is ii traiiernai-k of [he Regents of rhe University of California. CP/M-% is a trademark of Digital Research, inc. 


Circle 103 on Inquiry card. 
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MEMORY-MANAGEMENT UNITS 


PHYSICAL 

Intel 

Motorola 

Zilog 

Zilog 

CHARACTERISTICS 

iAPX 286 

MC68451 

Z8010 

Z8015yPMMU 

No. of pins 

68 

64 

48 

48 

Integrated processor? 

Yes 

(8086) 

NO 

No 

No 

Dimensions (mm) 

24 by 24 

22 by 81 

15 by 51 

15 by 51 

1C process 

HMOS 

HMOS 

NMOS 

NMOS 

Power (W) 

Compatible processors 

3 

1 

1.5 

1.5 

Model 

Integral 

MC68G1Q 

Z8001/3 

Z8003/4 

Glock rates (MHz) 

B t 10 

4, 6, 8, 10 

4, 6, 10 

4, 6, 10 

Cost per unit (10 MHz) 
Logical addresses 

$237 

$111 

$383 

$137 

Virtual size 

1 gigabyte 

16 megabytes 

8 megabytes 

8 megabytes 

Address width (bits) 
Memory structure 

32 

24 

23 

23 

Segment or page? 

Segment 

Segment 

Segment 

Page 

Size field (bits) 

16 limit 

16 mask 

6 limit 

NA 

Size range 

1 byte - 
64 K bytes 

256 bytes - 
16 megabytes 

256 bytes - 
64 K bytes 

2K bytes 

Resolution 

1 byte 

Power of 2 

256 blocks 

Adjustable 

Page boundary 

1 byte 

256 bytes 

256 bytes 

2K bytes 

Map organization 

Segment 

Associative 

Mapped by 

Associative 

(mapping scheme) 
Maximum no. of pages 

map table 

lookup 

address 

lookup 

or segments per MMU 

16,384 

32 

64 

64 

Map cell width (bits) 
Physical address base 

64 

72 

32 

32 

field width (bits) 

24 

16 

16 

13 

Attribute field (bits) 

No, of high-speed 

8 

8 

8 

7 

registers 

4 

32 

64 

64 

MMU address- 

2 4-bit 

16-bit 

16-blt 

13-bit 

generation unit 

adder 

logical 

adder 

concatenation 

Global control-register 
set 

1 byte 
(7 bits) 

4 bytes 

3 bytes 

3 bytes 

Global status-register 
set 

0 (status 
pushed on 
stack tor 
faults) 

18 bytes 

6 bytes 

9 bytes 


Table 4: A comparison of the physical characteristics of the four surveyed memory- 
management units. All four have the same physical-memory limit: 16 megabytes. 


and the ZS010 has 64 map registers. If 
you use the mapping-by-address tech¬ 
nique, you will need two MMUs to 
map AS. The user/supervisor flag 
can be used as an extra addressing bit 
to increase memory size to the full 16 
megabytes. With this type of 
organization, four MMU chips are 
necessary (he., 128 segments in two 
separate address spaces)* 

You can assign four protection at¬ 
tributes: read-only, data/code, sys¬ 
tem reserved, and I/O enable. If you 
do sophisticated I/O processing, 
youll appreciate the I/O flag. An¬ 
other feature, the direction and warn¬ 
ing (DIKW) attribute, indicates the 
orientation for a stack segment* 
When set, offsets can be negative* 
DIRW also provides a warning if you 
are accessing the last 256 bytes of the 
segment. The warning allows the sys¬ 


tem to dynamically extend segments 
during execution, making allocation 
procedures easier to implement* 
Programming the MMU is accom¬ 
plished through 22 special I/O in¬ 
structions. By placing the MMU into 
command mode, you can manipulate 
map cells and global status registers 
in a manner similar to programming 
DMA or peripheral controllers* 
Z8000 instructions permit you to send 
a block of commands and data to 
speed up the process. 

Provisions for virtual memory are 
marginal at best. Only three attribute 
flags aid paging policies: present, ac¬ 
cessed, and changed* Up to eight 
separate users are possible, but this 
requires additional MMUs and exter¬ 
nal hardware. The Z8010's limited 
number of segments has two major 
drawbacks. First, it discourages small 


segment size* The segment-size 
resolution may not reflect program 
modularity (studies indicate that me¬ 
dian module size is about 50 words). 
More important, the number of pages 
it can handle may be insufficient for 
working-set purposes. Although you 
can share data, utility is minimal. 
Many of the benefits of a segmented 
design are not fully realized. 

The Clock page-replacement policy 
would probably work well with the 
Z8010. Without an LREF field and 
strong multiuser support, WS-Clock 
is likely to be inefficient. Poor sharing 
and task switching make a VS(n) 
design impractical* Time required for 
MMU programming and the page- 
fault recovery procedure is partially 
offset by translation speed* I can't see 
the Z8010 finding much use outside of 
systems with few users or nonvirtual 
environments* 

The Zilog Z8015 

The Z8015 is most notable for its 
paged-memory strategy. Although 
markedly different in mapping and 
logical block structure, most of its 
features borrow heavily from the 
Z8010 design. Protection, program¬ 
ming, and multiprocessing com¬ 
ponents are virtually identical. This 
MMU's main selling point is the 
simplified allocation and storage 
mechanism inherent in a paged 
system. Also, several mistakes found 
in the Z8010 are corrected in the 
Z8015* 

The Z8015 employs an associative 
lookup mapping scheme. Each Z80I5 
MMU chip can map 64 pages, each 
2K bytes in length. Thus, each unit 
directly maps 128K bytes. Up to 64 
units can be grouped together, giving 
you a total of 4096 page frames (8 
megabytes)—ample room for system 
expansion. 

If you don't like 2K-byte pages, 
simple wiring alterations allow dif¬ 
ferent size options. Page attributes 
are the same as a ZSOlO s except that 
I/O enable is omitted—too bad, it's a 
handy feature. Translation time is 
about 15 percent slower* 

As with the Z8010, you should 
stick to the Clock replacement algo¬ 
rithm and a VS{1) design. The MMU 
supplies all the information necessary 
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to recover from a page fault; extra 
hardware is not required. The in¬ 
creased number of page frames is 
noteworthy: you can achieve a higher 
degree of multitasking, and it is easier 
to expand storage. But with the 
Z8015's fixed-page policy, you 
sacrifice some degree of flexibility. 
Adequate support for virtual memory 
and system security yield the com¬ 
ponents of a virtual microcomputer. 
On top of all this, you can use the 
Z8015 to implement dynamic map¬ 
ping for the Z8004, the 16-bit-address 
version of the Z8O00 processor. 

The Motorola MC68451 

Motorola has come up with an ex¬ 
cellent memory-control product. The 
MC68451 furnishes the horsepower 
to construct a serious virtual com¬ 
puter system. In combination with 
the MC68000, which I think is the 
best 16-bit microprocessor around, 
the MC68451 is quite impressive. 
Before getting too worked up, how¬ 
ever, I should mention that I do have 
a few reservations about the device. 
Despite this, the MMU uses some in¬ 


triguing methods to build the func¬ 
tions that constitute a virtual- 
memory scheme. 

Like the Z8015, the MC68451 relies 
on associative mapping. Address 
translation takes place in two stages 
consisting of an address range and 
user-space comparison. A clever tech¬ 
nique accomplishes both lookup and 
segment bounds-checking in one fell 


Motorola's excellent 
MC68451 furnishes 
the horsepower to 
construct a serious 
virtual computer 
system. 


swoop. Normally, logical page 
numbers and each map cell's page 
number are compared bit-wise for a 
match. Instead, the MC68451 
employs a mask field that selects 
which address bits to check against a 
map cell's page number. The mask ef¬ 
fectively turns some of these bits into 
''don't cares." The end result is that 


several logical-address page values 
can map to a single cell entry. 

Each map cell contains a user-space 
number and associated mask. A valid 
memory reference must match the ac¬ 
tive processor user number. The 
masking function allows a range of 
user numbers (or just one) to use the 
same segment; sharing among users 
becomes almost a trivial task. 

One worrisome point is the map- 
table size. You get merely 32 map 
cells per MMU, and physical limita¬ 
tions restrict you to a total of eight 
MMU devices (or 256 cells). You need 
more than that. Also, the MMU 
design is complex; it has too many in¬ 
ternal registers and multiple MMU 
coordination is complicated. You 
have your work cut out for you pro¬ 
gramming this hardware. 

Status registers contain used and 
changed bits to aid virtual paging 
routines. But there's no provision for 
an LREF attribute. Curiously, some 
bits cause an interrupt to be generated 
whenever reference is made to the 
segment. The purpose of this feature 
eludes me—maybe it's for debugging. 






jfr Stop Wasting 

ONE STEP Half Your 


MEMORY/MONEY 

FLIP FLOP A Daring, Quick, & Precise way to 
allow you to use both sides of your single-sided diskr 
ettes. Flip Flops are not temperamental. The TWO- 
STEP will work with any sectoring and density re¬ 
quired by your 5^” or 8" single-sided disk drives. 
Coverting of Just One Box of diskettes will pay back 
your investment LIVE the legend: use both sides of 
your sing! e-si d ed d i s kettes. 

SAVE TIME, SAVE SPACE, SAVE MONEY 

The technology for making a write-enable/protect cutout in one 
step along, with a prealigned, accurate, and safe way to make the 
new index-bole cutouts next to hub-ring of diskettes fot 2nd step. 
5%" ONE-STEP: Far Apple. Alan. DBM (040. Victor. FracWm only S 19,95 

5W TWD-STEP: for IBM PC, Osborne, TRS80 (I L HI). Kaypro, Laoier. 
051, Tl. Zenith, Archives & all 5V' single-sided drives only $29.95 

S" TWO-STEP: For Alt®, TfiS-80 II, Wang, IBM, Zenilli, XerPri, Conlrot Data. 
DEC, HP, Data General, Tl & other 8" simle-sided drives only $34.95 

Add $2.60 Tor shp $ tidlfl (AK, HI, add $6. Foreign country add $10). 
ma. nesfdenits add 5% sales lex. Send eFieck of money order lo: 



QUALITY COMPUTER FORMS 

AT PRICES YOU CAN AFFORD 


CFiecks To-Go Supports These 
Software Packages: 

Peachtree * Accounting Plus * 9PI * Great 
Plains * Continental - MBS! ■ Radio Shack » 
TC5 * Gold • State of the Art ■ Open Systems ■ 
Fedder * Vector Graphic * Libra 

And Many Morel 


24 Hour Shipping on Blank Stock. 

Mow you can run your new system without having 
to wait. Call toll free to place your order for 
Statements, Invoices, or other available forms, 


EH7SPRMG ’83 , • 

lha Aileron Mori q I BH 

Booth 847 



Checks To-Go 



CALL TOLL FREE NOW: (800) 854-2750 IN CA (800) 552-6817 
(619) 460-4975 


03S4 Hercules SI. • P.0, Box 425 * Li Mesa, CA 92041 

Your Assurance of Value and Service 
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Specials of 
the Month 


•Atari 400 with 32K .. *239 

•Atari 1200X1 Computer 
with 64K. *695 

•32E RAM Board for ... _ 
Atari 400/800. *50 

•TSI Marketing Combo 
Special #1 Includes Com¬ 
modore 64 Computer and 
1530 Datassette 
Recorder. *515 

•TSI Marketing Combo 
Special #2 Includes Com¬ 
modore 64 Computer 
and 1541 Disk Drive . . , s 759 


Atari 800 Computer with 4BK Ram $489 

Atari 810 Disk Drive $409 

Alaii 400 wllh IAK $210 

Alan Visi Caic DX5049. $140 

Commodore VIC-20 $155 

Commodore 64 $459 

Commodore Dalassetle Recorder $69 

Commodore 1541 Disk Drive ., $349 


CALL FOR OTHER LOW 
PRICES ON ADDITIONAL 
ITEMS NOT LISTED 


Remarkable-Microcomputer 
Printouts with Real Character. 
SMITH-CORONA® TP-1tm 
Daisy Wheel Printer 

$ SAVE 

OUR PRICE s 300 


Oktdata B2A Dot Matrix Printer $420 

Gemini 1QQ CPS Dot Matrix Printer $375 

Amdec Color 1 Monitor with Sound $320 

NEC C12-20 QA Color Monilor with Sound . $315 
NEC JB1201 Monochrome Monitor 

with Sound. $169 


DISPLAYFHONE “A Telephone 
8c Computer Terminal in One" 

OUR 

price Iv7v 

Sold Nationally lor $1995 

TSI Marketing 

1560 TEANECK RD. 

TEANECK, NEW JERSEY 07666 
(201) 637-0032 

TERMS OF SALE. Cash. Check, Money Order. 
Mastercard, and Visa Add 4% Lor Credit Card 
Orders. N.J. Residents Add 6% Sales Tax. 

SHIPPING AND HANDLING Add $3.00 lor First 3 Uds. 
Plus $.40 lor Each Additional Pound Excess 
Shipping Charges will Be Refunded. 


Protection and data typing are prac¬ 
tically nonexistent. You can only 
write-inhibit segments. Any distinc¬ 
tion between code and data or user 
and supervisor happens at the pro¬ 
cessor level—this makes security less 
effective. 

The MC68451's multiuser facilities 
and fast context switching make WS- 
Clock a possible paging strategy. But 
you must build an extra data struc¬ 
ture to hold reference times to sup¬ 
port this approach. Though the 
MC68451 is short on facilities to fully 
protect data resources, you are com¬ 
pensated by more features for virtual 
memory. Also, its architecture 
delivers functions conducive to VS{n) 
designs. 

The Intel iAFX 286 

The Intel iAPX 286 constitutes a 
complete virtual-memory processor 
that 1 believe supplies the best fea¬ 
tures available in the microcomputer 
world today. What I consider most 
amazing is the fact that the memory- 
control unit is practically identical to 
a Burroughs B55GG mainframe sys¬ 
tem—a highly touted segmented ar¬ 
chitecture. Benefits are numerous and 
problems sparse. To summarize, HI 
list the principal advantages; 

• it has an integrated processor/ 
MMU design using the 8086 micro¬ 
processor, one of the most popular 
16-bit processors, making it compati¬ 
ble with existing software 

• it has a gigantic 0-gigabyte) ad¬ 
dress space 

• memory segments can be sized with 
a resolution of 1 byte, making it ideal 
for program modules 

• it features advanced data-protec- 
tion measures: four priority levels 
and several data attributes 

• it can completely support WS- 
Clock and VS(n) designs 

The iAPX 286's local data table 
(LDT) register points to a map table 
residing in MM. Theres also a global 
equivalent of this (GDT) for shared 
segments. You can define up to 
16,384 active segments per user. The 
number of users is almost boundless. 
Four fast internal processor registers 
hold the most recently accessed seg¬ 


ment descriptors (called a cache). If 
you reference a map cell held in one 
of these registers, there's no 
translation-time penalty. 

Because the iAPX 286, like the 
8086, uses segment registers, your 
program must load these registers 
prior to memory access. Only 
branching instructions allow you to 
specify a full 32-bit virtual address. 
Segment-register management has 
two negative aspects: segment- 
control code clutters a program and 
net translation time grows. Compilers 
normally solve the first problem. The 
time problem is more of a nuisance. 

The iAPX 286 features excellent 
virtual-memory support. Map cells 
have 16 undefined bits that you can 
use for several purposes. For in¬ 
stance, 12 to 14 bits would be suffi¬ 
cient for an LREF field. You could 
also allocate a fix bit to lock special 
pages into MM {e.g,, a supervisor 
kernel program or an LDT table). 
Used and segment present bits are 
supplied, but a changed bit is notice¬ 
ably absent. 

The Intel product represents a 
superb tool for building virtual mem¬ 
ory. Drawbacks are minor: small 
cache size, the need for segment- 
register management, and no changed 
bit. And the device is easy to pro¬ 
gram. Instead of an I/O program to 
operate a separate MMU, you do sim¬ 
ple loads and stores of memory. The 
iAPX 286's integrated approach, its 
numerous features, and its regular 
design comprise an impressive com¬ 
puting engine. 

Evaluation 

Which MMU should you choose? 
The answer depends on various fac¬ 
tors. Above all else, the companion 
microprocessor sways this decision. 
Get a system with a processor you 
like—it influences your software and 
operating-system selections. Perfor¬ 
mance requirements and intended ap¬ 
plications are important. Is the 
multitasking level a factor? Do you 
want the flexibility of segmentation 
or the simplicity of paging? What 
software policies or peripheral com¬ 
ponents fit your needs? Table 5 com¬ 
pares the MMU products. The 
evaluation offers a yardstick for 
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Fox & Geller asks dBASE II™ users: 
Which would you prefer? 


Annual Report, 1982 

Unit Sales and Dollar Volume 
PRODUCTA r Quarterly Unit Sales. S39 95/unrtnet, 


1st 

2nd 

3rd 

4th 


1981 

1982 

821 

1037 

510 

600 

385 

530 

1020 

1298 

2736 

3465 

S 109.303 20 

S 138.426 


OR 

TOTAL UNITS 
75 TOTAL SALES 


PRODUCT B, Quarterly Unit Safes, S24.95/umt net; 


1st 

2nd 

3rd 

4th 


1981 
I ] 96 
624 
590 
1365 
3775 

94,186.25 


[ 982 
1240 
803 
752 
1810 

4605 TOTAL UNITS 
$114,89475 TOTAL SALES 


PRODUCT C Quarterly Untt Sales, S49 95/unpt net: 



1981 

1982 

1st 

745 

697 

2nd 

485 

401 

3rd 

380 

365 

4th 

851 

8)2 


2461 

2275 TOTAL UNITS 


SI 22,803; 90 

S 1 13,636 25 




On the left, you have numbers which are important, but can be a bore to read. And it's easy to 
miss important trends embedded in those numbers. 

On the right are graphic aspects of the same numbers. Graphics that are quickly understand¬ 
able, visually dynamic, and all available from one package, dGRAPH™ by Fox & Gelfer 

That's right. dGRAPH gives you the ffexibifrry to produce bar charts, pie charts, line graphs, and 
combination piebar charts. All of them are easy to do, as easy as naming the kind of graph you 
want and what kind of data you want to graph That's it dGRAPH's unique AUTOGRAPH™ fea¬ 
ture takes care of the rest in seconds. That includes loading data, computing scales, drawing grid 
lines, shading, overlay graphs (jf any), and labelling. And the results are transferable to EPSON, 
OKIDATA, and a growing list of other popular printers so as to enhance your meetings and reports. 
You get all of the above capabilities plus powerful data manipulation features so you can graph 
various fields—a if this for just S 295 00. 

So, dBASE II users, which would you prefer? We think dGRAPH rs the obvious answer. Don't 
you? 

Ask for dGRAPH by name at your local computer dealer And while you're there, see Fox & 
GelJer's full line of quality software, Software that's practical, reliable, and reasonably priced. 
Software that's created by Jeff Fox and Jacob Geller, individuals who stand behind every product 
that bears their names. 

Use the Reader Service Card for more information. Or contact: 


dGRAPH is also available for non-dBASE II users! 


dBASE II is a trademark of Ashton Tare dGRAPH and AUTOGRAPH 
are trademarks of Fox & Geller. 



Fox & Geller, Inc 

604 Market Street 
Elmwood Park, NJ 07407 
(201) 794-8883 
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MEMORY-MANAGEMENT UNITS 


OVERALL 

Intel 

Motorola 

Zilog 

Zilog 

RATINGS 

iAPX 286 

MC68451 

Z8010 

Z8015/PMMU 

Virtual-memory features 
Support for the Clock 

Excellent 

Good 

Poor 

Average 

page-replacement 

algorithm 

Excellent 

Excellent 

Good 

Excellent 

Support for the WS-ClQCk 





algorithm 

Excellent 

Good 

Poor 

Poor 

VS(n) architecture 

Device features and 

Excellent 

Good 

Poor 

NA 

performance 





Translation speed 

Excellent 

Poor 

Good 

Average 

Address space 

Excellent 

Good 

Poor 

Average 

Block resolution 

Excellent 

Good 

Average 

NA 

Mapping strategy 
Companion processor 

Good 

Excellent 

Average 

Excellent 

Popularity 

Excellent 

Good 

Average 

Average 

Architectural design 

Average 

Excellent 

Good 

Good 

Multiuser capability 

Excellent 

Excellent 

Average 

Average 

Design flexibility 

Good 

Good 

Average 

Poor 

Expansion potential 

NA 

Good 

Average 

Good 

Protection features 

Excellent 

Average 

Good 

Good 

Ease of programming 

Excellent 

Average 

Good 

Good 

Hardware requirements 

Excellent 

Good 

Poor 

Good 

Complexity (board levei) 

Excellent 

Good 

Poor 

Average 

Page-fault overhead 

Good 

Excellent 

Poor 

Poor 


Table 5: An overall comparison of the four memory-management units surveyed in 
this article. This evaluation highlights the differences between each MMU and gives 
you an idea of the application possibilities. 


analyzing potential applications. You 
can draw your own conclusions on 
how well each device addresses 
virtual-memory concepts. 

New Horizons 

Virtual memory opens up a whole 
new world for microcomputer sys¬ 
tems, The expanded address space ac¬ 
commodates traditional large-scale 
software applications: database-man¬ 
agement systems, sophisticated oper¬ 
ating systems, and complex high- 
level-language translators. Moreover, 
some unique applications of virtual 
memory exist for microcomputer 
systems. 

Virtual storage streamlines data¬ 
base operations. For example, you 
don't have to use complex file-access 
techniques to locate data. A 1-giga¬ 
byte address space defines an enor¬ 
mous amount of information. Ap¬ 
plications can be much bigger and 
retrieval time much faster. 

A VS{n) design has very exciting 
implications for microcomputers. 
You may have observed the trend 
among microcomputer vendors to of¬ 
fer a choice of several of the leading 
operating systems with their hard¬ 
ware. With a VS(n) organization, 
several different operating systems 


could run in the separate logical- 
address spaces concurrently. Think of 
it, CP/M for one user, Xenix for an¬ 
other, Oasis-16 over there. The IBM 
370/VM (virtual machine) applies 
this approach with good success. 

Virtual microcomputers give you 
many other unique software avenues. 
Consider the memory needs of a IK- 
by IK-byte color graphics system. 
With various shades and colors, you 
will quickly consume 1 megabyte of 
memory. And how about the trend 
toward integrated business environ¬ 
ments? Word processing, report gen¬ 
eration, spreadsheet analysis, elec¬ 
tronic filing, etc., collectively take a 
sizable amount of storage. 

When will virtual microcomputers 
be available? They are right now. 
Altos Computer Systems, Integrated 
Business Computers (IBC), and 
Plexus all feature virtual systems de¬ 
signed around the Motorola 
MC68000 processor. IBM has been 
looking at the iAPX 286 with some in¬ 
terest, and its future microcomputer 
systems should prove interesting. The 
trend is just beginning. 

Conclusion 

Virtual memory will play a vital 
role in the evolution of microproces¬ 


sor-based computer systems. The 
memory-management units Tve re¬ 
viewed here lay the foundation by 
supplying the essential hardware 
components. 

Some people claim that virtual 
memory fails to provide good perfor¬ 
mance. I disagree. A carefully de¬ 
signed unit, properly tuned (e.g., 
with the proper 0 parameter for the 
WS-Clock algorithm), should actual¬ 
ly improve a systems operation. 
MMUs, sophisticated microproces¬ 
sors, and simple management policies 
collectively supply the elements that 
make virtual systems viable and in¬ 
evitable, A wider range of advanced 
applications becomes feasible. 

Which MMU is the best is not total¬ 
ly clear. Obviously, the iAPX 286 of¬ 
fers some outstanding features. How¬ 
ever, your intended applications and 
software considerations should figure 
prominently when you make your 
determination. 

A big memory space presents a new 
software frontier. With these new 
MMU devices, it will soon be possible 
to have the processing power of a 
mainframe in the size of a desktop.* 
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The Most Versatile Integrated System Available! — Without Compromise. 


From the crystal clear monitor with 
a true typist keyboard to the high 
performance switching power supply— 
an engineered solution— the 5000 15 
system is designed to be an economical 
single-user system (basic system price 
is $3,295) which is easily field 
expandable to be the master of a 
four-user system 

Now you can have hi-density 
floppies, 19 megabyte Winchesters with 
true error detection and correction. 


peripheral controllers. Up to four users 
may be supported by the 51J00IS, with 
each user having a dedicated 
microprocessor, G4K of memory and two 
serial I/O channels. 

With this flexibility you can 
configure the highest performance, 
lowest cost multiuser, multiprocessing 
system available. A four-user IS system 
gives you higher performance at a 
lower cost than comparable systems 
configured with personal computers or 


For complete information and 
specifications on the 5000 IS plus the 
location of your nearby IMS International 
dealer, c all or write today ! 

(714) 978-6966 or (702) 883-7611 

■mi Lockheed 
Carson dtji W $9701 
Telex; 

INTERNATIONAL 

We Build Computers As If Your Business 



extended RAM memory, and various other single-user micros! Depended On Them, 


IMS INTERNATIONAL DISTRIBUTORS: Argentina 

Canaria 

France 

India 

Korea 

Netherlands 

Su, Africa 

Sweden 

United Kingdom 

Australia 

Chile 

Greece 

Israel 

Malaysia 

Nt-h Zealand 

Singapore 

Switzerland 

U.SA 

Austria 

Ecuador 

Hung Kong 

Italy 

Mexico 

Philippines 

Spain 

United Arab Emirates 

West Germany 





























CompuPro’s Latest.. 
the Industry’s Finest 



If you're excited about FORTH, you couldn’t find a better companion than this 68000-based system. 
System 816/68K includes CompuPro’s indomitable new CPU 68K, 256K bytes of 16-bit memory, 1.5 
megabytes of M-Drive/H fM , System Support 1. Intertacer 4, Disk 1 controller, Desktop Enclosure 2. disk 
enclosure with two Qume drives for 2.4 megabytes of storage, all cables, and software: CP/M-68K™, 
mapFORTH and C languages. $8,995. 



CompuPro, a Godboul Company, Box 2355, Oakland Airport, CA. 94614 


Call (415) 562-0636 for the location of the Full 
Service CompuPro System Center nearest you. 
CompuPro products are backed by a one-year 
limited warranty (two years for boards qualified 
under the Certified System Component high- 
reliability program). 

Send for our catalog for 
complete product information. 
















We’ve wired CompuPro savvy into three of the industry’s most potent new processor 
chips. The results: more performance, more quality, more reliability, and higher speed 
for greater throughput than ever before. 

CPU 286 and CPU 16032 can upgrade present systems to state-of-the-art operation, 
or serve as powerful foundations for new systems. CPU 68K, aside from being a superb 
CPU board, is also the core of our System 816/68K. 

As always, CompuPro kept one eye on the future in designing these CPU's. With a 
CompuPro, you don't shudder at fast-changing technology — you welcome it. 

We give you brawn and brains in one box, and that’s beautiful. 


CPU 286 CPU 16032 


No more fighting to get on the bus, multi-users. 
CPU 286 is based on Intel's ultra-high perfor¬ 
mance 16-bit iAPX 286/10; it includes sockets for 
both the 80287 math co-processor and up to 16K 
bytes of on-board EPROM, To protect your exist¬ 
ing investment, CPU 286 accepts 8-bit as welt as 
16-bit memory, is downward compatible with the 
vast library of 8086 and 8088 software, and works 
with all DMA devices metting IEEE 696/S-100 


Power? This one crunches catalogs for breakfast. 
CPU 16032 is based on National Semiconductor's 
NS 16032 16-bit microprocessor, with provisions 
for on-board memory management unit, floating 
point arithmetic unit, and up to 32K bytes of ROM. 
Although its internal architecture is 32-bit all the 
way. CPU 16032 accepts 8-and/or 16-bit memories 
and peripherals meeting IEEE 696/S-100 
standards. 



standards. Operates at 10 MHz clock speeds. 




SYSTEMS* 

Single user (expandable to multi-user): System 
816/A™ and 816/B™, System86/87™. 

Multi-user: System 816/C™, 81 6/0 AS IS-8™, 
816/OASIS-16™. 

OPERATING SYSTEMS 

CP/M-80™, CP/M-ee', MP/M-816™, FORTH, 
CP/M-68K™, CP/M-816™, OASIS-8™and 
OASIS-16™. 

MEMORY BOARDS 

RAM 16, RAM 17-48, RAM 17-64, RAM 21, RAM 22 
and 512K M-Drive/H ™. 

DISK CONTROLLERS 
and SUBSYSTEMS 

DISK 1,2, 3 controllers, Dual Floppy Disk Subsys¬ 
tem, Add-On Hard Disk Drives. 

INTERFACERS 

Interfacer 1, 2 , 3-5, 3-8 and 4, 


CPUs 

CPUz, CPU 8085/88, CPU 86/87 and CPU 85/88, 

MOTHERBOARDS and 
ENCLOSURES 

6-, 12- or 20-slot motherboards. Enclosure 2 
(desktop or rack mount), 

STD BUS BOARDS 

CPU Z, RAM-16, MB-8, MB-16, RAM 32, and 
RAM 64. 

*Software bonus? AH CompuPro 816 systems include the 
following prepackaged software: Soreim s powerful SuperCalc 
-86 for business and financial planning, Ashton-Tate s dBase II 
for data base management, and now, Lorand Andahazys Field 
Companion ($295 value) for increased administrative 
productivity. 

*‘Optional high-speed math processor chip or co-processor 
board available through CompuPro. 

These high-technology products require skilled installation. They are Intended for 
OEMs, system integrators and experimental researchers only 

CP/M-S6 is a registered trademark of Digital Research; M-Drtve/lH is a trademark of 
CompuPro OASIS is a trademark of Phase 1 














BYTE West Coast 


Hard Choices 
for Software Houses 


The memory-addressing range of 
the 16-bit microprocessors presents a 
grand vista to programmers, but an 
empty one, like the Grand Canyon. 
The addressing range of these pro¬ 
cessors extends from 1 to 16 
megabytes and up—far enough to 
hold an applications programmer's 
grandest dreams: to increase speed of 
execution, to integrate functions 
previously done by separate applica¬ 
tions programs, to make software 
easier to use, to design whole new 
software architectures that revolu¬ 
tionize the way people use com¬ 
puters. 

But the actual memory in most of 
todays 16-bit microcomputers is 
usually 64K bytes, or sometimes 
128K bytes. The present contrast be¬ 
tween addressing range and actual 
memory places software houses in a 
dilemma. Not to use more than 64K 
bytes of memory is to waste the 
greatest asset that the 16-bit 
microprocessors offer. But if software 
houses do decide to use more than 
64K byes, how much memory should 
they require? Answering this question 
is not a simple matter of surveying 
the installed base of 16-bit systems to 
determine the average amount of 
memory owned. Software houses can 


Phil Lemmons 
West Coast Editor 


use additional memory to make soft¬ 
ware more attractive. If the software 
is attractive enough, people will order 
the amount of memory necessary to 
run it at acceptable speed. In other 
words, software can not only exploit 
memory but also sell it. 

Nevertheless, there is a limit to the 
amount of memory that most 
microcomputer users can afford to 
buy. Software houses must somehow 
divine that limit to determine how 
much memory they will have to work 
with. Whether the amount of 
memory is 128K bytes, 192K, 256K, 
or even 512K, software houses will 
still have to set priorities for its use. 
How much memory should they 
devote to increasing speed, how 
much to integrating functions, and 
how much to increasing ease of use? 
Has the time yet come for software 
that revolutionizes the "user 
interface" at affordable prices? 

Increasing the speed of execution is 
the easiest and most obvious way to 
use additional memory, and it is also 
an important way. In systems with 
64K bytes of memory—the most that 
an 8-bit processor can ad¬ 
dress-complex programs had to be 
divided into modules kept on disk. As 
the user called for specific functions. 


the program would go to the disk and 
bring the necessary module of code 
into RAM {random-access read/write 
memory), overwriting another 
module. Users of the program had to 
wait for these modules, called 
"overlays," to be read in. In most 
cases, 128K bytes of RAM is enough 
to hold an entire applications pro¬ 
gram at one time and to eliminate the 
delays caused by overlays. In addi¬ 
tion to eliminating overlays, memory 
in excess of 64K bytes will also pro¬ 
vide room for more of the user's data. 
Text-editing programs will therefore 
be able to edit more text more quick¬ 
ly, databases to sort more data more 
quickly, and so on. 

Depending on their priorities, soft¬ 
ware designers may continue to use 
overlays, choosing to integrate func¬ 
tions rather than increase speed. 
Using virtual memory is another 
strategy for integrating more func¬ 
tions than system memory can hold 
at one time. In this case, the operating 
system rather than the applications 
program swaps modules of software 
from disk to semiconductor memory 
and back again. While techniques ex¬ 
ist to minimize the delays caused by 
the use of virtual memory (see ''Vir¬ 
tual Memory for an Object-Oriented 
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You've Cot 

TOTAL ACCESS 


TM 


Rose 


TO YOUR COMPUTER HARDWARE & SOFTWARE 
NEEDS. CALL ROSE TODAY! 


TM 


* Df$K DRIVES 

Total Access 40 Track...$239 

Aerocomp 40T Flippy S319 

Aerocomp 80 T $399 

Aerocomp 80T Flippy . $409 

Aerocomp 40T Duo I Head $409 

Aerocomp SOT Dual Head SOW 

For TR5BD Mod. I Mod. 1113 IBM PC external & Tf99/4A 
Ind power supply 6 enclosure 

^Apple Comporible Drive $279 

< Apple Comp. Dish Contra I ler Board $89 

* BARE DRIVES 

Total Access 40T Si99 

Aerocomp 40T Flippy $269 

Aerocomp SOT S329 

Aerocomp 8GT Flippy. $359 

Aerocomp 40T Duel Head $329 

Aerocomp 80T Dual Head $469 

* DRIVE CABLES 

2-drive $24 

4 drive $34 

Exrender coble $13 

* OPERATING SYSTEMS 

TR5DOS 2.3 Dish 6 Manual $20 

LDOS (I or 111) $119 

DOSPLUS 3.4 $129 

NEVDOV30 (I or HQ $129 

* DISK CONTROLLERS/SEPARATORS 
Aerocomp "DDC" double densi disk 

_ controller for Mod I $139 

w/DOSPLUS 3 3D $179 

W w/LDOS........,$189 

Aerocomp "DOS' double dens doro sep. for 
Percom or LN Doubler $49 

Aerocomp "SD5" single dens dora sep for 
Mod I $29 

MODEL III DRIVES 

Complere kits including 40 track dish drives (1 

f or 2), disk controller board, power supply and 
all hardware and cobles 
One Drive System Kit . $479 

Two Drive System Kir $689 

* ODD STUFF 

^ngle drive power supply $44 

Drive enclosure (silver) $24 

Diskettes (box of 10) $24 

MX80 ribbons $9 


VJtO day warranty an drives Add ^6 per drive 
shipping mCont US UR> COD charge $1 50 There is a 
15 day FREE TRIAL ON DRIVES If nor compleieh 
satisfied 111 refund your money £less shipping). I'll 
*oke exception ro improper use or mishandling. 



KAYPRO H canpaer your 

64 K CP/M Cen troni cs and r h n i r 

Senal Rons L-TOIL-C 

Perfect Writer G Speller a i / 

Perfect Calc G Flier 2*5 1 nWW 

9' Green Video 80 x 24 V 1 V/ 7 V 

2 DblDen(2G0K) Drives 

Marcw 

MICRO DECISION 

64K CP/M 2 serial 

Ports MB ASIC WordStar, 

Logicalc Correct-IT, CoZic 
12 s Green Video 80 x 25 
DoubleDen(200K) Drive 

"“""“ACEfOOO 

Uses APPLE Software 

US* $999 

brother 

HR-1 Daisy Wheel Hinrer 

EM 1 Electronic Typewriter _ 

ErttierOne $799 

COEX 80 F/T 

80cps Friction Traaor 

10, 12, 165cpi + DbtWd 

6, 8.12 hpi COOO 

2K Duffer VI77 


*TRS-8G SPECIAL EQUIPMENT 

4/5 Mhz Speedup mod for Mod (/III 89 
48K CP/M for Mod III includes all 
hardware and CP/M 2.2 .. . 275 

64K CP/M for Mod III with 80 x 24 
video and CP/M 22. 399 

Alcor PASCAL, Model \ or III .169 

16K Memory, 20Gnsec Guar 1 yr— 8/$12 
64K Memoty, 200nset; Guar 1 yr 8/S48 
1Z Green Fhospher Monitor.$99 

* TPS80 3 Radio Shack ore trademarks of Tandy Corp 


NOTICE 

Mod II, Mod III, Mod IV, Mod 12, Mod 16,.. „ 
Color Computer, Pocket Computer , . . 
Please call us TOLL FREE for up-to-date 
prices on the above computers. Many are 
now SALE PRICED at HUGE SAVINGS. 

* SOFTWARE 

All Radio Shock Software******20%*****off 
Super Utility Plus 3.0 by Kim Won.. 65 

P3T CP/M for the Mod II.$159 

PGT CP/M for the Mod 16 .. $189 

PGT CP/M for the Hard Disk $199 

All SNAPFVARE ***10%****off 

I have lots of other software. Coll me now for 
your needs Al l of discounr 
‘MEDIA & SUPPLIES 

8 tr dtslss 55 DblDen, Guar. Forever. 29 

8" disks DS DblDen, Some Guarantee. . 39 
S'* Flipsorr. holds 50 disks .. 23 

8" Fiipsatx same deal 29 

5" Library boxes $2,50 

8 r Library boxes .$350 

5" or 8" Head cleaning kit 9 

Tractor paper, letter size 2900 sheets 25 
*LNW COMPUTERS 

128K LNW-8Q Mcxl If NTSC/RGB, R5232 CP/M 
2.2 ond5/8 contra! ler. FPfE 12 Green 
Screen Monitor and Cable .1995 

* PRINTERS & OTHER ACCESSORIES 

26-1158 Daisy Wheel ll r 43 cps.1599 

26-1447 RS Traaor Assembly . 208 

26-1448 RS Sheer Feeder. 999 

26' 1455 Acoustic Cover 339 

26 1250 DWP-410, 25 cps.1275 

26 1459 1X5 Traaor Assembly 199 

26 1251 DMP-400, 140 cps 969 

26-1252 DMP-500, 220 cps 1499 

26-1253 DMP-100, 50 cps 309 

26' 1254 DMP 200,120 cps 599 

26-1256 DMP-2100, 184. cps.1649 

26-1441 RS. Traaor Assembly.139 

26' 1192 CGP-115 Color Printer.199 

26-1193 Flatbed Plotter.769 

26-1196 GT 116 "X PAET 295 

26 1195 Digitizer with software ...... 395 

ANADEX DP-962QA, 200 cps 1449 

ANADEX WP-6QGQ 284 cps. NLG 2695 
PROWRlTEfX 120 cps 10" Fric/Ttac . . 449 
Copyright 1982 TOTAL ACCESS 


PROWRfTER 2.120 cps. 15" Frit/Trac 669 
STARWRITER F-10.40 cps. Daisy Wheel. 1399 
PRENTMASTER F-10, 55 cps, Daisy 1599 
•PERIPHERALS - Models l/ll/lll, 16, CC 

32K LNW Expansion Interface w/R5232. 349 
LNDoubler 5/8 with DOSPLUS 169 

26-1145 Mod I R5232 firs RS yi 65 

Mod III RS232 79 

26-1172 DC Modem I . 125 

26-1173 D.C Modem II. 199 

26’1208 CCR-81 Recorder ... 51 

26-1130 Hard Disk 5Mb, primary. 1899 
26-1131 Hard Disk 5Mb. secondary 1499 
26-1162 Mill 1st Drive Kjt, Pure RS. 599 
26-3022 CC 1st Drrve w/conrroller 399 

26-3023 CC 2nd Crisis Drive 259 

26-4152 Hard Disk 12Mb. primary. 2795 
26*4153 Hard Dish 12Mb r secondary 1999 
26-4167 Thinline add-on drive 535 

ORDER NOW! 

TOLL FREE 
800 - 527-3582 

Ware or call. Toll free lines are for orders only. 
Texas residents call 214/458-1966 and deduct 
$2.00 from your order. If you need Technical 
information or service use the Texas number 
Prices are subject ro change without norice and 
are moil order only. I accept VISA or MASTERCARD, 
you con send a cheds or money order (allow a 
couple of weete for personal or company checlss 
ro clear) or order COD (cash, certified check or 
money order only) Shipping is nor included 
unless otherwise indicated Please odd $5 handling. 
charge ro all orders under$24. Texas orders add 
5% rax No rax odded on shipments outside 
Texas Order up - t need the mane/ 

TOTAL ACCESS 

P.O. BOX 3002 
RICHARDSON, TX 75080 

214 - 458-1966 

NEXT DAY SHIPMENT on all in stock Merchandise 
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Language" by Ted Kaehler, August 
1981 BYTE, page 378), some delays 
are inevitable. 

Integrating functions can make 
programs so big as to cause delays in 
managing memory, yet integration 
can also eliminate delays of another 
kind. By integrating a number of 
functions that formerly had to exist in 
separate programs, software can 
spare users the inconvenience of 
exiting one program and loading 
another and of transferring data from 
one program to another. 

Integrating functions can also make 
software easier to use. The more the 
combined functions have the same 
user interface, the more the user will 
find the integrated program easier to 
work with than a set of equally 
powerful programs that call for dif¬ 
ferent function keys, control codes, 
and overall methods to perform 
similar functions. 

In an 8-bit program running in 64K 
bytes of memory, the use of menus, 
mnemonics, and online textual help is 
the highest degree of friendliness 


available. But 16-bit processors can 
address enough memory to transform 
the user interface into something 
never seen in the 8-bit world. 
Graphics-based guidance and selec¬ 
tion by pointing let the user perform a 
function without learning special ter¬ 
minology, Moving a pointer or cur¬ 
sor onto the symbol of a function is 
easier than remembering and typing 
the name of the function or the 
number or letter that represents the 
function. 

Be-All and End-All 

To illustrate the sort of hard deci¬ 
sions software houses face, let's con¬ 
sider a hypothetical integrated soft¬ 
ware package called Be-All and End- 
All. The entire package will fit in 
system memory at one time, leaving 
at least 64K bytes free for data. 
Overlays and virtual memory are un¬ 
necessary, and there are no delays for 
disk accesses except as needed for the 
user's data. 

Be-All and End-All includes a word 
processor (which incorporates a 


mailing-list program, a spelling 
checker, a thesaurus, and other 
writers' aids to spot cliches^ and other 
flaws of style); a financial spread¬ 
sheet, which has all the functions in¬ 
cluded in Visicalc, Multiplan, or 
Supercalc; a graphics program that 
can take figures marked in the spread¬ 
sheet or the databases and generate 
bar graphs, pie charts, and line 
graphs; a fully relational database 
manager that has all the functions of 
dBASE II; a communications package 
that permits asynchronous file 
transfers and conversations with 
other computers; and a datebook that 
keeps track of appointments, 
deadlines, and expenses and generates 
reminders automatically and reports 
on demand. 

The user interface of Be-All and 
End-All is organized on the same 
principles throughout. It permits the 
user to see, point, and do. All the 
programs it incorporates can run 
simultaneously, and the user can 
view the different processes through 
adjustable windows on each. "Cut- 
and-paste" procedu res make data 
transfer between programs as easy 
and quick as moving a block of text in 
a simple word processor. Be-All and 
End-All may integrate more functions 
than any one person is ever likely to 
need, but no matter; it will someday 
be available for only $500. 

Suppose you are the programmer 
and you receive one added specifica¬ 
tion for Be-All and End-All: it must 
run at an acceptable speed in 128K 
bytes of memory. "Impossible!" you 
say, "Well, get as much of it in as 
possible," your boss says. 'Take all 
the time you need, as long as it isn't 
more than six months/' What do you 
include? What do you leave out? 
What if you could argue for having 
192K bytes of memory—would 
things be any better? What about 
256K7 Half a megabyte? What if you 
are told that Be-All and End-All's 
speed must be sensational rather than 
acceptable? How many more possible 
improvements must you then leave 
out? 

Bright people at software houses 
across the land have been facing 
similar questions and coming up with 
different answers. Not surprisingly. 


1 

CPU'S & 


RAM's 

SUPPORT 

CHIPS 

H J*£ 

0261 

19.96 

4,50 

21L0Z3 
9QL472 
jicn i 

JO 

55 

1 65 

8039 

6 96 

8253 

5.98 

21 UAL 

1 96 

B0TOA 

Z.75 

£955 

4.50 

2114 4 

1 TO 

0TO&A 

5,76 

KE5& 

5.96 

21t4 3 

1.50 

newts 

23.95 

£257 IAM951TI 

7.96 

2147-3 

4 96 

AMD 2TOI 

8,95 

0502 

6. IS 

TMS34C8 

4 96 1 

S2QZ 

1995 

Z60A CPU 

3 75 

MK4TO8P 

1 95 

8212 

1 SO 

Z0O0 

1296 

MA4£JC7 3 

135 ; 

a? i4 

300 

7BDAS10 

12 96 

TM540WN’, 

2.95 

0316 

1,76 

ZaiAPTO 

3,75 

MK4CJTO 11 

1.95 

02M 

226 

29DCTCA 

3.7S 

4116 3 

1 10 

0226 

1.80 

TMSB027NL 

9.® 

4116 1b 

1 so 


3 50 

8275 

18.S9 

5TCHE 

295 

8155 

3.TO 

6845 

13.98 

£511144 

2.50 

0156 

S.TO 

6010 

233 

6tlG3 

550 

0237 

14.TO 

8850 

2 SS 

8284 (4I&4 2 

5.75 

3242 

6.TO 

8355 

9.96 

Ffl77biMf4«i7 

0 Ff 


C/MOS 


ROM s 

27® 2.95 

2716 • 5U J.Sfc 
2732 556 

2532 7.96 

Z7&4 9.* 

MCB7E* 1&9b 
KZS23 1 9b 
H2S5GO 2 95 
825115 4.TO 


T 5fc 
3 DO 


025123 

16331! 

823129 
b?SIM 
3G2BA 3 
AM9Z14C 2 95 
0JS65 

nwjaan,: i 25 
74S1.75 
7*5474 3 95 


DISC 

C-Qritroll-© r& 

1771 16.50 

1791 25.00 

1793 36 00 
1735. 45.00 
1797. 45-00 
Q765C25.U0 


CRYSTALS 

2 MB 6.1*4 

3 H» 8.000 
3 679 TO TOO 
<31XO 1B.QTO 
bOffl! IH4i2 
Hi TOD 20 000 

2 95 ea. 


wi 

4417 

4013 

4014 

401-fe 

*QIJ 

4014 

■Will 


4 tm 49 

4 tm 1 75 

4M31 96 

4blfl GS 

4&H 55 

4514 125 

*£,15 » W 

4515 ft 

451? ga 

4&H) m 

*52& 1 GO 


MCI4 

re 

74G37 
f 4C42 


mc:» 

TICK 

JflL'IM 

MC157 

MC1B 

74C7161 

74C1U 

74C179 

74CI7* 

74CI7S 

T4C1S2 

74taoi 

J4CW7 

J4C91* 

74C571 

74CSJ 


LINEAR CIRCUITS 


□AOMED 4.% IF356 1 00 741CV 

TLflK CP - 95 LM35S 50 747 

TLD64 CN - 1 50 LM3&1 

TLD84 - 1 50 LM370 

LM2Q1 - .7® LIW377 

LM301.748 30 LM380 


.50 


LM307 .30 

I M30E . b£. 
LMI1D - 1 10 
L M3T1 - 50 
LM31S - 75 
LM319 95 

L114324 - 55 

LM339 ■* 

LM34B ,90 
LF351 - 55 
LF353 - 90 
LOSS - 90 


J.W383 

LM3BS 

LM38j7 

LM393 

LM55G 


175 CA758 175 

1 60 LM1310 1 W 

1 60 1*56 m 
as 1458 50 

1 90 LM ISOS 1 75 
35 LM29D1 .95 

125 CA3O10 195 

75 CA307S8 1 50 

M CA3O06 .75 

Efi AD27MLD 4 96 
7 25 C A3140 1 00 


710 - 4 

711CH 

741C 


4136 I 
N55S6A 
□630:36 
B038CC 


1 50 
1 75 
3.90 


LW317T 
70LO5. 73t l? * 411 

4IR4D * 96 

723 S SO 

3201 5. 12. IbtM 24 S f J5l 

7SMtfi * 3b 


REGULATORS 

41,00 


II 7S 


LIW337T 
3S3KOA140SI 
LW305G i Ft 

34fJT 5. fi, 8, 9 12 
15.10 it ir 24V $ 85 

LAS 1412 12V JAS3 » 


TANTALUM CAPACITORS 

22UF35V 5,51.00 15UF16V 3 61.00 


.47UF35V 5 SI.00 
63UF35V 5- $1 00 
TUF20V 5/S1-00 
2.2UF2DV 53*1,00 
3 3UF20V 4 51 00 
4.7UF35V 4 51.00 
5.8UF70V 47*1 00 
10UF20V * 40 
22UF10V S .30 


30UF6V 
33UF10V 
47UF20V 
6BUF16V 
imiFov 
20DUF 2DV 
150UF 16V 
330UF10V 


5 ST 00 

s m 

6 85 
SI 00 
$ 75 
SI 75 
Si 30 
SI.75 


FLAT RIBBON 

CABLE H5Z3Z 

GHA* WgmtW CONNECTORS 

GAP DB25Pm«(r 12.75 

4f], .«icj- m It □ ft 25S 3 75 

HOODS !.» 

ST ri hit 1 1*1 



74LS SERIES 


?4i,Saj 

X 

74L51QD 

T, 

MLSai 

re 

Ml.SU! 

JO 

7455M2 


f*LS>W 

9CI 

745.503 

n 

7*55113 

* 

MLSJ41 

M2 1 

74550J 

B 

745511* 

* 

MLS2*2 

~ ?n 

745.50* 

73 

ML5123 


74LSJ43 

« A1 

7*1506 

Z3 

74LSI2S 

4b 

ML5244 

60 

74L50P 

n 

74L9IK 

*6 

?4kS4b 

i 50 

T *LSCB 

re 

74L9117 

56 

78L524 7 

re 

I4L5W 

23 

7AL-S736. 

**i 

7*15248 

1 113 

MLS 11 

25 

74L 5137 

9b 

741 S»l 

{a 

7DL5I2 

26 


60 

J45S253 

£S 

74L5U 

4F, 

ML 0739 

3Q 

7459287 

m 

74551* 

4E1 

ML5141 

1 K 

744 S2S0 

m 

74551$ 

» 

74L5161 

3? 

744 9259 

* 40 

74(£JO 

X 

?*l 515.1 

4SI 

7455266 

m 

741SJI 

2b 


r ’ll 

7*15371 

■ i$ 

Ml&SJ 

& 

74L9756 

SO 

745 S239 

4? 

745 SM 

Jfs 

MLS IBS 

so 

741 S3® 

■ hi 

MLS127 

23 

PILE 157 


745 

W: 

74LS2 

4b 

TiLSTSB 

4? 

ML32» 

re 

ML5J1 

22 

ML h,rai 

76 

J4LSJ9B 

95 

74LS® 

J7 

7*L5t5l 

70 

744.2296 

1 DO 

?4LS7f 

JCl 

7WL51S? 

m 

74L2SD 

?oo 

74L93I 

TO 

7*L5163 

65 

74L2J23 iH -5*3 I 

74L54D 

m 

MLS164 

m 

74L23G5 

FH 

7AS42 

44 

I45S1S6 

ei 

J4L536fi 

AO 

)4L547 


7-H51W 

fci 

MLS357 

Ul 

741551 

a 

74),Sl(fi 

i re 

74LS3W 

M 

745 Sb4 

2b 

14LS1AI 1 Si 

MLS253 

r a 

745573 

3$ 

MLS123 


MLSP4 

■ re 

745 5 74 

J5 

MLSUi 

45 

74L8377 

: re 

T4L&15 

36 

74LS11S 

*1 

74L23K 

Rh 

MLS36 

4b 

74LSTBF 

l!F, 

74L23J*' 

1 hi 

ML583 

w 

ML ftl9U 

HU 

745.5393 

1 3D 

MlSJlb 

m 

MLSRn 

Etl 

ML*3BB 

2 bO 

mum 

m 

74LS192 

6b 

74I.5S7C, 

1 60 

74L b90 

39 

7415193 

96 

745 S«2 

3 00 

741592 

SO 

74L5W 

75 

81LS9T 

1 in 

74L5M 

7A.S56 

7459101 

bC 

7C 

1 36 

7415155 

7M.51W 

7*1.5197 

*! 

81L59S 

i in 


POSTAGE RATES 
ADD 1D% FOR ORDERS UNDER 525.00 
ADD S% FOR ORDERS BETWEEN $25 TO AND S50.D0 
ADD 3\ FOR ORDERS ABOVE $50 TO 


TERMS H06 CAMBRIDGE MASS SiNU CHECK 
OR MONEY ORDER MINIMUM TELEPHONE 
C.Q.D PURCHASE ORDER OR CHARGE $30 TO 
MINIMUM MAIL ORDER 55 00 


SEND 5.25 FOR OUR CATALOG 
FEATURING TRANSISTORS & 
RECTIFIERS T46 HAMPSHIRE 
ST CAMBRIDGE MASS 02139 


0 


SOLID STATE SALES 

P.O. BOX 74 B 

SOMERVILLE. MASS. 02143 


TEL (617) 547-7053 
TOLL FREE 1-800-343-5230 

FOR ORDERS ONLY 


244 April © BYTE Publications int 



























GET THE BULL FREE WHEN 
YOU BUY FROM BISON!!! 


PERIPHERALS 

Here are some of the products BISON 
carries for Apple Computers. 

tf you don't see what you want 
here, give us a call 

Microtek 16K RAM Card for Apple fl .SB5.00 


Microsoft Premium Pack...479.50 

BISON Add-on Disk Drive .... .260.00 

(100% Apple Compatible) 

Apple Joystick... 49.50 

Parallel Printer Card with Cable. 71.00 

Kensington System Saver..75.00 

D.G, Hayes Micromodem II ..,...270.00 

Microtek Apple Dumpling GX (1( , ..118.00 

(also available with buffer) 

Microtek Magnum 60 ..,.249.00 

Microsoft ZBQ Softcard with CP/M .239.00 

Videx Enhancer... 119.00 

Videx Function Strip.59.00 

Practical Peripherals 

Microbuffer II, 16K, Parallel. 209.00 

Micro buffer II, 32K, Parallel.. 239.00 

Microbuffer 11,16K, Serial.. 209.00 

Microbuffer II, 32K, Serial .. 259.00 

Microbuffer 8K, Serial.125.00 

Microbuffer I6K, Parailei... 125.00 


Atari Joysticks & Software in stock! 

For more information, circle reader service 55 

PRINTERS 

BISON carries all of the major brands of 
printers, tf you need help choosing the 
proper printer for your needs, call and 
talk to one of our support technicians. 


NEC PC-8023A Fric, & Trac. w/Graph. $485.00 
Okidata Microline 82A 80 Coi. w/Trac. .... 439.00 
Gkidata Microline 83A w/Trac., 132 Col... .639.00 

Okidata Microline 84P, Parallel . .925.00 

Okidata Microline 84S, 200 CpS/S ...999,00 

Okidata Microline 92 .....599.00 

Okidata Microline 93 .... 839.00 

Star Micronics Gemini 10 Printer.399.00 

Star Micronics Gemini 15 Printer... 575.00 

G. Itoh Prowriter I, Parallel .485.00 

C. Itoh Prowriter II, Parallel.....625.00 

C. Itoh Prowriter II, Parallel/Serial .685.00 

C. Itoh F-IO Starwriter, P. or S., 40 cps ... 1225.00 
G. Itoh F-10 Printmaster, P,/S„ 55 cps ,. 1495.00 


Comrex Daisy Wheel Printer, Parallel .735.00 

Comrex Daisy Wheel Printer, Serial.785.00 

Comrex Tractor Feed .235.00 

Toshiba PJ35G Printer .. 1695.00 

Toshiba Tractor Feed .. .235.00 

Diablo 630 Daisy Wheel Printer ......... 1675.00 


For more informal ion. circle reader service 56 

MONITORS 


SANYO 

12" Green Monitor Model DM2112 ......... 89.00 

DMC 6013 13" Color Monitor.375.00 

VMC 7013 13 11 RGB Color Monitor ..375.00 

AMDEK Monitors 

AMDEK Video 300 

12" Green Phosphor Non-Glare ..._... 145.00 

AMDEK Color II 

13" Color Monitor RGB IBM/NEC/Apple . 685.00 

AMDEK Color I 

12” Color Monitor... 299.00 

NEC 

12” G reen Monitor * ..... ..159.00 

13” Color Mon rtor. *. ♦ ...3 25.00 

13” RGB Color Monitor. 755.00 

COMREX 

6500 13" Color Monitor...289.00 


For more informal ion, circle reader service 57 

TELEVIDEO PRODUCTS 

TeleVideo computer terminals and 
desktop computer system — high price 
features at low prices. 

Televideo TS-aoi computer System 

64K, 4 Mhz Z-80A, CP/M™ 

Dual Floppies. 720K Total 

Same CRT and Keyboard as Televideo 950 Terminal 
Network Expansion Capabilities 


TeleVideo TS-802.. 2695.00 

TeleVideo TVI-925 Terminal ...695.00 


TeleVideo TVI-95Q Term — Top-Of-Line ,. 875.00 
For more information, circle reader service 58 

MICROPRO SOFTWARE 

Call tor tremendous savings on MicroPro Softwajre 

S-100 PRODUCTS 

SEerra Data Sciences 

S-IOQ Master/Slave Single Board Computers 


Master — 4 Mhz. Z80A ... .690.00 

Slave — 4 M hz. 280A .... 62 5.00 


Sierra Data CP/M™ w/Sierra Data BIOS ... 225.00 

Sierra Manual ......25.00 

Sierra Data-Wi richester Adaptor ..159.00 

Sierra Data Turbo DOS ...750,00 

QT Products 

QT 6-Slot, Dual 8” Drives.. 530.00 

QT 8-Slot. Dual 8” Drives.._ 560.00 

QT 12-Slot. Dual 8" Drives..620.00 

DISK DRIVES 

Qume #842 (Replaces Data-Trak 8) ...... 490,00 

Tandon Thin 8" SnghSide, Dbl-Density .. .345.00 
Tandon Thin 8" DbJ-Side. Dbf-Density ... .475.00 
Mitsubushi Dbl-Side, Dbl-Density ......... 399.00 

For more i nformaiiort, circle reader service 59 


SPECIAL ON 
FLOPPY DISKETTES 

WABASH 

Singfe-S ided, Single-D ensity 
Box of ID, 8 11 or 5 y 4 " 

$19.00 

SPECIAL OFFER: 

Buy a Case of 
Wabash 5%” Diskettes 
(100 diskettes to a case) 
and you pay only 

$170.00 


/Save $2.00 a box) 

TDK 

5 Vi" Single-Sided, Single-Density . 20,00 

B" Single-Sided, Single-Density.50.00 

5%" Double-Sided, Double Density ,,,,,, 25,00 
8" Double-Sided, Double-Density ........ 55.00 

Head Cleaning Kit 

sy; 1 .. 19,95 

THE BULL 

DISKETTE AND 


INFORMATION HOLDER 

FREE 

with $100 purchase , 

(Normally retails tor $9.9$) 



"we accept Cash, Certified Checks, VISA end MasterCard" 

ADD 3% FOR CREDIT CARD PURCHASES 
Alt merchandise new in factory cartons with man u [adorers warranty 
Corporate and School District P.O.'s accepted subject to credit approval 
Enclose financial statement with order 
California residents add Sales Tax. Shipping charges added to all orders. 

41 Wo refunds without prior approval" — Bison credit only on returned merchandise 

QUANTITIES LIMITED ON SOME ITEMS — PRICES SUBJECT TO CHANGE WITHOUT NOTICE 
Send Mall Orders To: P.O. Box 9078-184 • Van Nuys, California 91409 

For Questions or Phone Orders Call: (213) 994-2533 
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THE ULTIMATE 
IEEE/S-100 
MEMORY 
WOULD... 

■ BE NONVOLATILE, holding 

data for up to eight years with 
the power oft 

■ RUN AT 6MHZ without wail 


HAVE EXTENDED 24-BIT 
ADDRESSING and hanks* 

HAVE DYNAMICALLY 
MOVABLE WRITE BROIL I 
ARIAS lu prevent acridei 
erasure of programs and 


GENERATE POWER-FAIL 

interrupts for orderly sys 
shutdown X power lailui 
recovery. 


AVAILABLE NOW FROM DUAL 
SYSTEMS, the CM EM memory 
boards combine high-speed 
CMOS memories with a new 
5-8 year lithium battery. The 
CM EM offers the non volatility 
of an EPROM board while retain¬ 
ing the instant writability of a 
high-speed read /write RAM. 
These industrial grade boards 
are subjected to a 168-hour 
burn-in and a 1000-cycle power 
interruption test to insure data 
retention and the highest degree 
of reliability possible. 

CMEM-32K, 32K Bytes $695 

CMEM-16K, 16K Bytes $595 

CMEM- 8K, 8K Bytes $495 


pplC^ ! 


DUAL. 


DUAL SYSTEMS CORPORATION 

2530 San Pablo Avenue * Berkeley 
CA 94702 - [415)549-3854 * 172029 5PX 


few of these software houses have 
targeted their software for the same 
amount of memory, and even those 
who agree about the amount of 
memory available disagree on how to 
use it. 

To date, the software houses that 
have placed the greatest emphasis on 
enhancing the user interface have 
been understandably slower in bring¬ 
ing their products to market. They 
seem to be centering their new user 
interfaces on the object/verb 
"desktop manager" approach de¬ 
veloped at Xerox PARC (Palo Alto 
Research Center), The screen 
becomes a metaphor for a desktop, 
and users select first what they want 
to work on (the object) and then the 
action that is to be performed on the 
object (the verb). (Fora fuller descrip¬ 
tion of a desktop manager, see "The 
Smalltalk Environment" by Larry 
Tester, August 1981 BYTE, page 90, 
and 'The Lisa Computer System" by 
Gregg Williams, February 1982 
BYTE, page 33). To select both object 
and verb, you usually point at them 
with a mouse or a similar device. 

Software houses are responding to 
the issues of integration and ease of 
use in several different ways. Three 
general approaches prevail: the all-in- 
one approach, which combines all 
major applications in a single pro¬ 
gram; the separate-but-compatible 
approach, which provides fully func¬ 
tional independent programs with 
some mechanism for data interchange 
among them; and the desktop- 
manager approach described above, 
which gives the user access to all ap¬ 
plications, entirely hiding from him 
the problem of data interchange. 

The products described in the pages 
that follow are among the most im¬ 
portant ones under development 
now. 

All-in-One 

Context Managements MBA; If 
the question is "Which integrated 
program currently incorporates the 
most functions?" the answer can only 
be MBA. Written in Pascal for easy 
portability to different processors, 
MBA is a full-featured spreadsheet, a 
business graphics program that lets 
you choose one of nine different 


kinds of graphs for a set of data, a 
database that permits sorting data on 
as many as eight keys, a word pro¬ 
cessor that takes advantage of func¬ 
tion keys to implement its 13 com¬ 
mands, and a communications pro¬ 
gram that takes data from big com¬ 
puters and automatically loads it into 
an MBA spreadsheet. The database is 
relational and lets you add, delete, 
and rearrange fields at any time. 
Moreover, you can query the data¬ 
base by typing an example of the sort 
of thing you want to search for. It can 
also support databases as large as 16 
megabytes, if disk capacity permits. 

Although the early version of MBA 
ran rather slowly on the IBM Per¬ 
sonal Computer, it was faster than 
loading and unloading several dif¬ 
ferent programs to get a job done. 
The more recent version of MBA 
shown at last November's Comdex in 
Las Vegas ran much faster on the IBM 
PC and faster still on the new 
Hewlett-Packard Series 200 Model 
16, a 68000-based system. 

Aside from integrating the user in¬ 
terface for its constituent programs, 
MBA is not especially innovative. 
Most commands are invoked by typ¬ 
ing a mnemonic preceded by the 
that Visicalc uses. The program pro¬ 
vides online help. MBA organizes 
data as "folders" containing up to 28 
files each—somewhat like the desk- 
top-manager file concept. MBA uses 
virtual memory to permit documents 
to refer to data in other documents. 
When it's in the spreadsheet 
"context/' MBA will divide the dis¬ 
play into as many as four windows, 
any of which may be text, data, a 
model, or graphics. MBA auto¬ 
matically redraws graphics after 
changes in data. 

Jim Peterson, director of develop¬ 
ment at Context Management, says 
that integrating functions was the 
highest priority in creating MBA 
partly because integration itself is the 
main issue in achieving both ease of 
use and speed, "You have to look at 
overall speed including telecommuni¬ 
cations and the time required to com¬ 
plete an overall task such as pro¬ 
ducing a report," he notes. Peterson 
adds that Context has made MBA run 
faster by reducing the number of 
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overlays and keeping some memory 
free for user workspace. 

Peterson distinguishes MBA from 
Lotus Development's 1-2-3 (see 
below) by saying that "having 
graphics and numbers and text all on 
the screen at the same time is impor¬ 
tant. 1-2-3 doesn't do that. MBA uses 
more function keys and works in a 
window while other things are on the 
screen. The time required to go into 
and out of a word processor is 
another drawback for 1-2-3." As for 
Visicorps forthcoming Visi On, Pe¬ 
terson expects that its use of a desk¬ 
top manager will significantly slow 
execution speeds. He also observes 
that, while mice are useful when you 
are just looking at data, you still have 
to use the keyboard when you're 
entering data. Mice are expensive, 
too, he adds. 

Lotus Development's 1-2-3: Gregg 
Williams has already fully described 
this program (see December 1982 
BYTE, page 182), so I will cover it 
only briefly here. Lotus Develop¬ 
ment's 1-2-3 runs in 128K bytes and 
runs fast because it is written entirely 
in assembly language. The program 
incorporates three general functions: 
spreadsheet, graphics, and database 
management, but the database is 
quite limited, Lotus plans to add a 
word processor later. For the most 
part, the user interface of 1-2-3 is a 
good implementation of the com¬ 
mand-! ine -plu s- onli ne - hel p s t ra tegy 
familiar from the 8-bit world, but 
highlighting and selection by cursor 
do simplify some aspects of the pro¬ 
gram. The program has some delays 


while it goes to disk for help text, 
which also takes up a lot of disk 
space. As a result, you can't run 1-2-3 
on single-sided drives in the IBM PC. 
For the present, 1-2-3 is best classified 
as an enhanced spreadsheet. 

Separate but Compatible 

Micropro's Star Series: Micropro 
International Corp. introduced Info- 
star, a relational database manager, 
at Comdex. Infostar is now available 
only for 8-bit systems. Seymour Rub¬ 
instein, Micropro's president, is 
proud of the company's achievement 
in producing a series of compatible 
programs that let users program ap¬ 
plications without knowing a pro¬ 
gramming language. Users must 
understand what they want to do but 
need to know nothing about the 
grammar, syntax, or command struc¬ 
tures that overwhelm many computer 
users. 

The user interface of all the Micro- 
pro application programs seems to be 
based on the enormously successful 
Wordstar word processor. All ver¬ 
sions of Wordstar to date use the 
same control-code-based user inter¬ 
face Wordstar first introduced some 
years ago. The most common control 
codes are shown in on-screen help 
menus that can be suppressed once 
the user learns the codes. Like other 
programs that require the user to 
enter control codes to execute com¬ 
mands, Wordstar is difficult to learn. 
Once learned, however, it is power¬ 
ful. Micropro's strategy for in¬ 
tegrating software seems to be to 
make data movable between applica¬ 


tions but to keep each application 
program independent. This seems to 
result in a powerful set of programs. 
Curiously, the 16-bit version of 
Wordstar uses as many overlays as 
the 8-bit version regardless of how 
much memory is present in the 16-bit 
machine. 

The current 16-bit version of 
Wordstar runs in 64K bytes, but Sey¬ 
mour Rubinstein believes that 256K 
bytes of RAM will become standard 
because "the standard memory size 
[of a system] has always been deter¬ 
mined by the size of the standard 
memory chip." Most recently, the 
standard chip has been 64K bits (8 
chips make 64K bytes of memory). 
Next year the standard chip will be 
256K bits. "Memory has two big ap¬ 
plications," Rubinstein says. "Graph¬ 
ics and networking." 

Rubinstein also anticipates con¬ 
tinual improvements in the user inter¬ 
face, To the extent that these im¬ 
provements use graphics, they will 
demand memory. Rubinstein adds, 
"There will be breakthroughs in input 
beyond the keyboard." Whether 
Micropro is preparing such a break¬ 
through remains mysterious, but 
Rubinstein does point out that 
Micropro owns a Xerox Star, the first 
commercial computer system with a 
mouse-driven desktop manager. Fur¬ 
thermore, rumors abound that 
Micropro will make major announce¬ 
ments at the National Computer Con¬ 
ference in May. When the 16-bit ver¬ 
sion of Infostar becomes available, 
however, using the Micropro pro¬ 
grams under Concurrent CP/M-86 


r XEROX SPECIAL • 8088 CO-PROCESSOR $699 ^ 

FOR 820 B20H f$4K RAM INCLUDED - UPGRADABLE TQ256KI 



82M FEATURES: AMHr, Z9GA CPM BASED. 64K RAM, 1 ? H3 RES SCREEN (a»M}. DO DISK COWTflOUER, TRIM LINE 
GRAPHICS, ENHANCED SCREEN SEAT[HI INTEN&m. REVERSE ttDEQ. FLASHING CHARACTERS}, TONE 
GENERATOR, 2 RS-332 FORTS. ONE PARALLEL POftT. ALSO BOOTS AS INTELLIGENT TERMINAL. 

820/820 It OPTION PKG, I Save 546 * OPTION PACKAGE il Save S 79 J 

* 2908 CPU SPEEDS-to SHHz for 3M Eltt t NCLL0E5 ALL THE OFT. PKG. I PLUS— 

* aOCCPUSPEEQtJP-lDHfltlmSaJI S16S a igQafcdlM(DSLFsltftyhtf») t 25 

* DtSPLAV fllBEfl - Elsrola S', Steel ConEtnrtnfi E 29 * Smjfr^lK/Ed Uiftnie OuUtH 5rp l 28 

* ACRYLICGREEN5C8EEV Motted la btCRT S 19 * EnterKflfrbf NuwkKJ yfUd I IS 

* ANTI-GLARE SCREEN ■ Nytofl, «*r CRT i 19 a CotArg Fji - Tfa r ft bftfrfrulteKi . f» 

* ^ST6MDUStCOV£RS-|3)IS-1kghW»^W> S 3 a DiSkDrirtHaad E 25 

UBkirna. EKHTwBft 


s$m&m $mr 

sw6s m $3695 
S3#8/D£> $4095 

a M QS/OD S48&5 
10 MB. Floppy $7695 $4905 
*wlib Tfirafert $fhr»s 


eox&& 1700 #™* 
Fon 8 erno*,MT 59442 : 

CALL COLLECT TO OROEfl: 

* 406 * 822 - 565 * 9 -RH 0 T, W-F 
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might result in the highest degree of 
integration of the Micropro product 
line. 

Sorcfm's Superware: Sorcim's 
Supercalc is an excellent electronic 
spreadsheet that provides good tex¬ 
tual online help on demand. Sorcim 
has recently expanded its product line 
(called Superware} by introducing 
Superwriter; a word processor; 
Superdata-File Manager, a database 
management system; Superchart, a 
business graphics program; and 
Superdata Interchange, a program 
that permits data interchange among 
the Sorcim programs. Superdata In¬ 


terchange converts Superware files 
into either a common BASIC file for¬ 
mat or a Superware format. Super- 
calc can manipulate data stored by 
Superdata, Superwriter can include 
Supercale data in a text file, and 
Superchart can generate graphics 
from Supercalc data* 

Each of the Superware programs 
uses conditional overlays. If memory 
is scarce, overlays are read in from 
disk when needed; if memory is abun¬ 
dant, overlays reside in memory 
rather than on disk* This approach 
takes advantage of the additional 
memory that 16-bit machines may 



The DS120 Terminal Controller makes your LA36 
perform like a DECwriter® III. 

The Datasouth DS12G gives your DECwriter® II the high speed printing 
and versatile performance features of the DECwriter 0 III at only a frac¬ 
tion of the cost. The DS120 is a plug compatible replacement for your 
LA36 logic board which can be installed in minutes. Standard features 
include: 



1 165 cps bidirectional printing 
1 Horizontal & Vertical Tabs 
1 Page Length Selection 
1 110-4800 baud operation 
1 1000 character print buffer 
1 X-on, X-off protocol 
Self Test 


* RS232 interface 

* 20 mA Current Loop interface 

* Top of Form 

* Adjustable Margins 

* Double wide characters 

* Parity selection 
1 Optional APL character set 


Over 5,000 DS120 units are now being used by customers ranging from 
the Fortune 500 to personal computing enthusiasts. In numerous instal¬ 
lations, entire networks of terminals have been upgraded to take advan¬ 
tage of today's higher speed data 
communications services. LSI 
microprocessor electronics 
and strict quality control en¬ 
sure dependable performance 
for years to come. When ser¬ 
vice is required, we will 
respond promptly and effec¬ 
tively. Best of all, we can de¬ 
liver immediately through 
our nationwide network of 
distributors. Just give us a 
call for all the details. 


data©®* computer corporation 

4216 Sluart Andrew Blvd. • Charlotte, North Caroline 2821G* 704/523-8500 


have but does not require it. 

Each Sorcim application program 
is powerful. Superwriter, for ex¬ 
ample, incorporates an excellent 
spelling checker and a mailing-list 
feature for producing form letters. 
Superdata File Manager can sort on 
16 fields at once and can manage files 
of up to 32,000 records each and 1023 
bytes per record. In addition, Super¬ 
data permits the linking of files to 
form larger files and the creation of 
new file formats from old ones. All 
the Superware programs have user in¬ 
terfaces much like Supercalcs, The 
Superware series will run under Con¬ 
current CP/M-86, which means that 
you can have multiple Superware 
programs running simultaneously 
and switch at will among them. 

Richard Frank of Sorcim sees three 
main problems in achieving the next 
step toward greater ease of use and 
integration: creating an underlying 
data structure, providing sufficiently 
powerful applications programs, and 
writing good drivers for I/O (in¬ 
put/output}. He says that Sorcim is 
now at work in all three of these 
areas, and he argues that neither 
CP/M-86 nor Unix will support the 
solution of all three problems. 

Because Visi On works atop MS- 
DOS and CP/M-86, Frank believes 
that the new Visicorp software can¬ 
not properly address the problem of 
the underlying data structure; it deals 
only with the I/O process. Sorcim 
will be developing its future software 
for machines running MS-DOS but 
will create its own data structure. It 
will be interesting to see how much of 
Sorcims "data structure" resembles 
traditional operating systems. 

If the I/O drivers are done well, 
Frank says, they will handle key¬ 
boards, mice, touch panels, and other 
types of I/O devices, Frank believes 
that the design of the software should 
not require a mouse, J The hardware 
people are trying to make the 
machines' 'footprints 1 [the amount of 
desk space an object occupies] 
smaller," Frank observes, "while soft¬ 
ware people are trying to make foot¬ 
prints bigger by requiring space for a 
mouse to roam." He notes that people 
have enough trouble just managing 
the keyboard, and adding a mouse 
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IS THIS LEVEL OF RELIABILITY 
REALLY NECESSARY? 


ACCUTRACK 



If you've ever lost data due to a 
faulty disk, you know how impor¬ 
tant reliability can be. 

That's why Accutrack disks arc 
critically certified at 2-3 times the 
error threshold of your system. 

Why they're precision fabricated for 
higher signal quality, longer life and 
less head wear. And why we take 
such extra steps as testing single- 
density mini disks at double-density 
levels. So you don't have to worry 
about the reliability of your media. 


Accutrack disks. OEMs have 
specified them for years. You can 
trust them for your data. Call toll- 
free [800 225-8715] for your nearest 
dealer. 



82 Calvary Street, Waltham, Mass. 02254 
Tel. (617) 399-0012; Telex 94-0179 
Outside Mass, call toll free (800) 2266715 
Offices & representatives worldwide 
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Dealers: Give your customers a 
choice—Accutrack's OEM perform¬ 
ance as well as your heavily adver¬ 
tised brand. We have the industry's 
only complete line of disks, cas¬ 
settes and mag cards, including 
virtually all special formats. 

If you want a quality line, small 
minimums, the ability to mix 
and match, private labeling, 
fast delivery and great price, call 
today. Find out how responsive a 
media supplier can be. 







TWA. 

Our First is foremost. 



Only TWA has First Class Sleeper-Seats™on every widebody. 

For First Class comfort. 




First and foremost, there are our First Class 
Sleeper-Seats. 

They are available on every 747, every 
L-1011, and every 767 everywhere we fly 
in the U.S., Europe and the Middle 
East. So you can rest easy every M 
time you fly TWA. 

Just settle into a Sleeper-Seat, 
and you’ll be impressed with its in¬ 
credible comfort and legroom. Then set¬ 
tle back—the seat stretches out with you. 

Royal Ambassador Service, 
First Class service in a class by itself. 

TWA’s Royal Ambassador Service is 
available on every transatlantic and trans¬ 
continental route we fly, as well as selected 
shorter domestic flights. 



We offer a gourmet menu with a choice 
of entrees like Chateaubriand. Vintage wines 
from California and France. A selection of 
fine liqueurs and cognac. All 
cordially offered to you in a 
warm, personal manner. 

We even cater to your needs 
before you take off. In major 
airports, you’ll find a special 
First Class desk to speed you 
through check-in. And a spe¬ 
cial lounge for transatlantic 
passengers to relax in before flight time. 

So call your travel agent, corporate 
travel department, or TWA. 

Because for First Class service that’s 
second to none, there’s only one 
choice. TWA. 

You’re going to like us 












with its own buttons won't make 
matters easier. 

As for concurrency, Frank 
argues—as does Microsoft's Bill 
Gates—that simultaneously running 
more than one application program 
on a single microprocessor is neither 
necessary nor desirable. What he be¬ 
lieves users really need is interrupt- 
ability —the ability to switch quickly 
from one application to the next. 
Frank also discounts the usefulness of 
splitting the screen among four ap¬ 
plications * There is no need, he says, 
to run a spreadsheet while running a 
word processor; the real need is to 
run one after the other in rapid suc¬ 
cession. That is the end toward which 
Sorcim is working. 

Concurrency for Separate-but- 
Compatible Programs 

Digital Research : Digital Research's 
Concurrent CP/M-86 provides a 
mechanism that can help integrate 
separate application programs. Under 
Concurrent CP/M-86, you can run 
several independent application pro¬ 
grams (or other kinds of software) at 
one time. Instead of having windows 
on each application, Concurrent 
CP/M-86 permits easy switching 
from one "virtual terminal" to 
another. Each virtual terminal is the 
whole-screen display of one of the ap¬ 
plication programs that is running. 
You can get information from one 
program while running another by 
switching briefly from one virtual ter¬ 
minal to the next. More direct in¬ 
tegration of data from one program 
into another depends on their data 
structures. By choosing application 
programs from a single vendor who 
has created a common data structure 
and a common user interface for all 
the programs, you should be able to 
achieve a high degree of integration 
under Concurrent CP/M-86. 

Digital Research has often ex¬ 
pressed a commitment to making 
computers accessible to more people, 
and president Gary Kildall suggests 
visual aids as one means to that end. 
There is a lot of speculation about 
Digital Research's plans for making 
computers easy to use, but the com¬ 
pany has not announced any plans 
that extend beyond creating tools to 


increase the productivity of program¬ 
mers working for independent soft¬ 
ware vendors. 

Desktop Managers 

Microsoft's Multi-Tools Series: 
Microsoft chairman Bill Gates says, 
"You can do a lot in 192K." While he 
offers few details about the 
company's forthcoming Multi-Tools 
series of integrated applications pro¬ 
grams, Gates notes that Charles Sim¬ 
ony!, formerly of Xerox PARC, is 
Microsoft's manager of end-user soft¬ 
ware. Simonyi and Larry Tesler, who 
was instrumental in the development 
of Apple's Lisa applications software, 
spent some time together at Xerox 
PARC disputing the number of but¬ 
tons that a mouse should have. Tesler 
said one, and Lisa has a one-button 
mouse. Look for Microsoft to use a 
two-button mouse. 

The Multi-Tools series will be 
available in two versions: one will 
run on all machines, and one will run 
on advanced hardware. The Multi¬ 
plan that runs now on the IBM Per¬ 


sonal Computer probably shows 
what the run-ort-any thing series will 
be like. Even without a mouse, the 
program lets users select functions by 
cursor movement. For those who pre¬ 
fer words to formulas, Multiplan's 
ability to let users refer to cells by 
English labels rather than alphanu¬ 
meric coordinates (i.e., "Sales*Unit- 
price" instead of "05*06") is an im¬ 
portant convenience. 

The advanced-hardware version of 
the Multi-Tools series requires a non¬ 
keyboard input device (such as a 
mouse), high-resolution graphics, 
and a 16-bit processor. This version 
will provide a desktop manager and 
windows on more than one applica¬ 
tion at a time. Each application will 
have a separate window and its own 
verbs {as opposed to all applications 
sharing the same window and verbs). 

Gates remarks that software shown 
to date has "ignored the metaphor of 
how you see data. In a spreadsheet, 
remembering formulas in cells is a 
problem. Popping graphs out of win¬ 
dows is also unsatisfactory. You need 


Petro-Lewis 


PETROLS LEWIS 


Oil and Natural Gas Income Program XIII 


A series of limited partnerships 
formed to acquire producing oil 
and natural gas properties— 


including two major specified 
acquisitions that generate 
immediate distributions. 


No exploratory or 
development drilling 


Minimum subscription—$2,500 
($2,000 for Qualified IRA Plans) 


This announcement is not an offer to sell or a soli citation of an offer to buy any of these sec unties. 
The offering is made only by the Prospectus, copies of which may be obtained in any State only from 
dealers or brokers who may lawfully offer these securities in such State. 


Please see that I receive 
the latest information on this 
offering including 
a current Prospectus. 


Mail To: 

Kay Grover 

Petro-Lewis Securities Corporation 
RO. Box 2250, Dept, H 
Denver, CO 80201 

j 


Name 


Telephone Number 


Firm 


Street Address 


City 


State 


Zip 
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CALL “THE COMPUTER-LINE” In Colorado. 


I 

/ 

/ 

/ 

/ 

/ 

/ 

/ 

/ 

* 


“Committed to bringing computers within the reach of all Americans”™ 

The Computer-Line believes that it is important to be competitive by offering low prices; however, we regard service as the most important aspect of a mail-order organ! 
tion. All our lines are available so that you, the customer, are able to talk to fully qualified computer specialists trained to answer all your questions pertaining to our line 
microcomputers. We are renowned for our excellent after-sales support and our promptness for delivery. Peace of mind and excellence in service is our pledge to all 
customers 


products for the IBM® PERSONAL COMPUTER 


The Ultimate ISM® Peripheral 
MONTE CARLO™ CARD 

Five Functions — Memory/Sehal/Parallel/CEock/Joystick 

• Up to 1 Megabyte Expandable Memory 

• One IBM Compatible Centronics Parallel Pori 

• One IBM Compatible Asynchronous Communication Port 

• Clock/Calendar (Battery-backed) with Alarm 

• Dual Port Joystick Interface 

• Future Upgrade Options: Direct Connect Modem 

. SCALL 

And The Sensational 
l-C — MAGIC 

Prom Chip 

Programmable Graphics Screen Dump 

Print Spooling up to 64K 
Terminal Emulation. ..... $CALL 


Hard Disk System for the 
IBM® Personal Computer 

The Davorsg System s Hard Disk Drive fits conveni¬ 
ently inside or outside of the second floppy disk drive 
location of the IBM" Personal Computet chassis, pro¬ 
viding more than 30 times the capacity of a floppy 
diskette, plus greater speed & reliability. 

Available for internal or external installation. Please 
specify. 



SOFTWARE 



Ashton-Tate: 

D Base II 

$475.00 

Sorclrn Software: 

Supercalc .. 

. $199.00 

Continental: 


Superwriter . 

. $299.00 

Home Accountant Plus .. 

.... $99.00 

Spellguard. 

.. $149.00 

Denver Software: 

Easy Effective Accounting .$595.00 

Llfetree Systems: 

Volkswhter 

. $149.00 

Rose Data Base 

.. $259.00 

Vlslcorp: 

. $185.00 

Service Manager .. 

$1395.00 

256K Vistcalc. 

MicroPro 

$329.00 

Visidex. 

. S165.00 

Wordstar 

Peachtree 


Mail merge 

SI 59.00 

Peachpak ... 

SCALL 


QUADRAM CORPORATION 

Ouadboard: The memory board for the IBM featuring: 

* Fully Expandable from 64 K ~ 256K 

* Parallel Port 

* Asynchronous (RS232) Serial Port 

* Clock /Gale n da r 

* RAM Disk Drive .... JGALL 

Mlcrofazen 

* Buffering from 8K - G4K (4 - 32 pages of text) 

* Printer & Computer Independent 

* Paraliel/Parallel; Pa rails I/Serial: Serial/Serial available 

* Compute while you print! ... .... SCALE 


PRINTERS 


TEC / C-ITOH Printers 

Prowriter I Parallel . $ 379 "" 

Prowriter I Pa rails I/Serial . $ 499 °“ 

Prowriter II Parallel. $ 649 “" 

Prowriter II Parallel/Serial. SfWQM 


Peripherals for all Computers 


Fit) Prlntmaster SS CPS . SCALL 


Okidata 

Microline 92: 160 CPS bidirectional with 40 CPS 

correspondence. BO column ..... . $575““ 

Microllne 93: 160 CPS bidirectional with 40 CPS 

correspondence 132 column . . $995“ 

Pacemark 2350: 350 CPS bidirectional/2 color 
printing/136 column. 

Parallel . $2195°° 

Serial . $2295°“ 

Pacemark 2410: 350 CPS bidirectional/2 color 
printing/85 CPS correspondence 

Parallel .. $2495™ 

Serial ... $2595™ 

(CALL FOR PRICES ON ALL OKIDATA PRINTERS! 

Star M icron I cs 

Gemini io & is . Price is Too Low To Publlshl 

IDS Prism 

132 Color .„. $1495™ 

Smith Corona 

TP“I Parallel or Serial . $569 DQ 

Call lor prices on Epson's New FX Series 



FID Starwriter Letter Quality 

40 CPS Printer, Diablo Standard Daisywheel 

.$ 1195 ™ 


DISKETTES 

“Kangaroo: 

The disks with the 'jump' on the competition. 
Outstanding value with library case and a 
ten year warranty, 

5'/J J SS/DD (Box of 10} . S19 H5 

5% 4 DS/DD (Box of 10) . $2B as 

Verbatim Diskettes 

5%* SS/DD (Box of 10) . $23 9S 

5V** DS/DD (Box of 10) . $43 fiS 

8' J SS/DD (Box of 10) . S39 96 

8' 1 DS/DD (Box of 10) . $44 9& 

Elephant Diskettes 

5V*'‘ SS/DD (Box of 10) . $22 S5 

514" DS/DD (Box of 10) . $29 B5 


Monitors 


Amdek 

Color I .... 

.$289" 


Color II. 

.S699 00 


300G Green .... 

.$154™ 


30GA Amber .. 

..... $158“° 


310G Green. ..... 

.$179" 


310A Amber .. 

. $179°° 

BMC 

15MHZ Green.. 

.$ 85™ 


20MHZ Green ... . 

.$149" 

NEC 

1201 Green . 

.$159" 


1212 Color Composite ...... 

. $299™ 


1203 RGB HLRes Color. 

.$579" 

Zenith 

ZVM-121 15MHZ .. 

. $109" 

Taxan 

Amber .... 

. $145™ 


Q.C. Hays,: M0EJEMS 

Micromodem I! (Apple) 
w/ Terminal Program ..... ... 
Micromodem II (Apple) 

w/o Terminal Program . 

Smart modem 300 Baud. 

Smartmodem 1200 Baud ... ... 

Novation: 

J-Cat RS232 Direct Connect . 

Cat t __ „_ + _ _ 

Smart Cat 1200 Baud 
Appfecat El (Apple).. 


$ 259 °° 
$ 209 °“ 
. $ 525 ™ 


$ 119 ™ 

$ 149 °° 

$ 455 ™ 

$ 289 “° 




























































































" . ~ j* Special *] * DnM +1 If TAMPON * 

Apple lie® * PRINCETON t * JA?., * $ DRIVE I D/VCT'ld' 



Apple lie® 

Provides these 

standard features: 

* Typewriter-style, full 
ASCII keyboard, 
upper and lowercase, 
and autorepeat feature 

■ 65Q2A microprocessor 
(8-bit CPU) 

* 64 K bytes RAM 
memory 

■ 16K bytes ROM, which 
Includes built-in Apple- 
so It BASIC language 


* PRINCETON * 
♦GRAPHICS * 

* SYSTEMS * 

* 890 Dots Hor. 

- IB Colors 

* Non-Glare Screen 

* Color at its finest 

±±±±SCALL 


RAM * 
SPECIAL 

4164 Dynamic Ham 

200NS .$5.00 ea. 

U-S made by Texas 
Instruments, We can 
supply lhe quantity 4 
puce Dealers & Manf 
need Call or write tor 
volume pricing 


TAN00N * 

DRIVE t 
Special J 
Double Side/ 
Double Density 
320K Bytes 
at Storage. 

TM 100-2 

* 245 00 


color graphics and sound capabilities 
seven I/O expansion slots 
back panel designed for quick connect/ 
disconnect, using D-style connectors 


Jtandon J 

J Thln-Llne * 
* TNI-50 } 
t J 239 00 * 


*************** 

ZENITH Z1Q0 COMPUTERS 

2110-22 (Low Profile) 53099““ 
Z120-22 (All In one). $3175“ 

*************** 




SCALE 


WORD PROCESSING SPECIALS 

On Line Screenwriter 585 Pro 5149 
Silicon Valley Word Handler St 19 


IB 

r 1 

1 jaBBI 



m ii 


IBM® 

Personal 
Computer 

Features: 

* 64K Memory 

* Z Tandon TM-100-2 

320K Byte Drives 

* 1 floppy disk 

controller 

* 1 color graphics card 

SlimLine drives and hard disk drives 
configurations are available upon request 

Call far pricing on all IBM * Systems, 


jfa. 





NEC's APC™ 

Offers: 

* 128K or 256K bytes 

of user memory 

* monochrome and color displays 

- two-million bytes of floppy disk storage 

* 5VV hard disk 

* hi-res symbol" and line drawing graphics 

* user-definable character set 

* user-definable function keys 

* CP/M -B6 T “ operating system SCALE 


INCORPORATED 


Basis 108 

Summarized: 

■ Single-board 
computer 
- Serial RS-232C 
interface 
* Parallel printer 
interface 


* 6502 and Z80 microprocessors built in 

. 64K RAM, expandable to 128K (4164 dynamic 
RAM, 200 ns) 

* 2K system Monitor ROM 

- 10K address space for ROM or EPROM (type 2716) 

* 6 system expansion slots 

* Detachable ANSI standard keyboard with numeric 
keypad, 15 programmable function keys, and 
cursor control block 

* 2 page text display; 40/80 characters, 24 lines 

* Five character sets 

* 3 graphics modes with up to 16 colors; 40 x 40 
blocks, BO X blocks, and 280 x 192 dots 

. SCALL 

Franklin Ace 1000 

Offers: 

* 64 K Memory 

■ 40 column upper/lower case display 

* Apple He compatibility 

* more space between expansion slots and 

internal fan aid cooling. .. SCALL 

Call for prices on Franklin Ace 1200! 


PRODUCTS for the 
APPLE COMPUTER 


We are smashing 
the prices on 
Apple Compatible 
Disk Drives! 



bURTH DIMENSION Drives 

[Plus a box of Kangaroo Diskettes . 

fiURTH DIMENSION Drive with Controller 
Plus a box of Kangaroo Diskettes .......... 

[We also carry: 

r Mfcroaci A2 Rana Elite t 

A35 Elite II 

A 40 Elite III 

Generic SCALL 


S289 00 

S37B“ 


MBI APPLETIME CARO 

Works with DB Master and Vistdex Mountain Computer mode. 

Basic and pascal operation complete with datebook software.. S 8£F 

MB! VIP CARO (Half Height Drives) 

Dual Port Parallel/Serial Graphics Card. ....... ..S129 M 

Use ASCII Express The Professional 4.0 to simultaneously transfer data 
from modem to printer using the VIP Card, 

ASCII EXPRESS (The Professional) $99“ 


COMPUTER-LINE Is Now Open 
7 DAYS A WEEK!! 

Fro due I Informal ion 4 Ordering Lines 
Mon. - Fri.. 7 a.m. to B p.m. 

Sal, & Sun., S a m lo 5 p m. 
(Mountain Standard Time) 


APPLE SOFTWARE 

Continental: 

The Home AccQunta.nl_ 

S 54 M 

Silicon Valley Systems: 

Word Handier .. . 

S J19™ 

List Handler. 

1 59 w 

Stoneware: 

DB Master .. 

S159 00 

DB Utility 1,2. 3. 

S69 00 ea 

Visicorp: 

Visicalc 3,3 .. 

siaa™ 

Visifiles .... 

JIBS 03 

Visidex. , 

$185“ 

Visitrend/Plot . . . .. 

1229“ 

Denver Software: 

Financial Partner. .... .... 

...$149°“ 

Pascal Tutor . , 

S 89 D0 

Pascal Programmer.. . 

..SI 99“ 


RAM CARDS 

Microsoft 16K . . S79 Qa 

CP/M FOR APPLE 

Microsoft Z80 Card... . $209*° 

Advanced Logic . SCALL 

Kensington System Saver $69 00 

T & G: 

Joysticks ........_._...... $44” 

Select A Peru. . . $44 Qn 

Game Paddles,,. $29 Cfl 

Kraft 

Joysticks - - --.- $49°° 

Game Paddies ... $33 0C 

80 Column Cards 

Videx with Softswitch.$27&° D 


Circle 105 on Inquiry card. 



We have leasing terms available 
on all our equipment. 


Write or Cali for Our Comprehensive Catalog. 

Call THE COMPUTER-LINE” 

Product Information & Order Lines: (303) 279-2848 or (800) 525-7877 - c ompu ter-Un s to re s 

Customer Service & Order Inquiry Line: (303) 278-8321 opening throughout the U.S. 

ORDER DEPARTMENT: COMPUTER-LINE, Inc. • 1019 8th Street • Golden. CO 80401 Write lor our Franchise Package. 

COMPUTER-LINE of Denver * 1136 So, Colorado Btvd * Denver, CO 80222 

TERMS- All prices relied 323^ easfi discount All goods ack ntiwledged family dn receipt by Ihe Custom/-. wifi bo ropairga Of replaced at Our discretion: Customers must call tor A AIWA number before relurnpfitg any 
goods This lacilnalds our quick attendance to faulty goods. We reserve the right to repair or return to the manufacturer l<v repair ail goods becoming faulty wilfiin Idle specilted warranty per iod Any goods (hardware or 
sollwiirei returnee! foe restocking are supped to a. 15%, restocking tee at our discretion The charge For cancellation oT orders it 10%, No returns on software We accept no responsibility Igr any raise claims made by 
martuMctiirers Prices q tided far stock on band and subjea to change wilhoul notice Specialists in APO and internal idn&l detweries Please add (minimum S3 00) lor shipping APC3 and add to All pnees 5% for 
Shipping (rnuVrnum $500) Please allow to working days ptua marl time III an order IS mailed? in for receipt of ell UPS delivered goads All g oads (Other than ftPO or in ternat ional? deliv ered UPS g ' 

- - - -- ALL BRANDS ARE REGISTERED TRADEMARKS - - - - 


























































































Circle 208 on Inquiry card. 

Main/Frames 


Main/Frames 

from 

$200 

* 30 Models of Enclosures 

* Assembled and tested 

* Quost’Coa* Motherboards 

* Power Supply 

» Card cage and guides 

* Fan, line, cord, luse, power 
8t reset switches 



6" Disc Enclosure 


$250 



Phose/SO 8' 1 Floppy Mainframe 



Write or call for our 
brochure which includes oui 
application note: 
"Building Computers — 

A Recipe" 

INrEGR4ND 

8620 Roosevelt Ave *V*saho.CA 9329 
209.651 1203 

We accept BankAmeri card /Visa 
and MasterCharge 


a more substantial metaphor." His 
comments suggest that Microsoft 
conceives of the window on each ap- 
plication not just as a means of gain¬ 
ing access to data but also as a way to 
provide user aids uniquely suited to 
the particular application. The idea is 
to integrate the user interface as much 
as possible for different applications 
without sacrificing coherence or in¬ 
tuitive appeal* 

Gates also argues that true concur¬ 
rency is not really desirable. Instead 
of needing to run more than one ap¬ 
plication program on the same 
microprocessor at the same time. 
Gates says, users need to be able to 
switch rapidly from one application 
to the next. "You need intermplabili¬ 
ty/ 1 Gates says, "but not simultan¬ 
eity," The argument is that timeshar¬ 
ing a single microprocessor is less effi¬ 
cient than having the microprocessor 
run only one application program at 
a time and switch from one to the 
next quickly as the user requests, [In 
many cases, users would have trouble 
perceiving any difference between in- 
terruptability and simultaneity (con¬ 
currency).) Nevertheless, Microsoft's 
MS-DOS will support true concur¬ 
rency in a future release, 

Visi On from Visicorp : When Dave 
Clough, project manager at Visicorp, 
was asked how much memory a 
system would need to resolve the con¬ 
flict between ease of use and added 
functionality, he said, "That conflict 
will never go away/ 1 Clough also said 
that when forced to choose between 
ease of use and additional functions, 
Visicorp would choose ease of use* 

The prototype of Visi On shown at 
Comdex was a desktop manager that 
appeared to integrate substantia] 
functionality and great ease of use* 
While the Visi On desktop manager 
lacks the Lisa's pictorial detail, it still 
allows the user to choose from items 
shown on the desktop by using a 
mouse to point at one item. The 
mouse used with Visi On has two but¬ 
tons. 

Visi On's windows let the user view 
different applications in progress 
simultaneously* Nine verbs will be 
common to all applications under 
Visi On, and other verbs are specific 
to each application. 


The word processor shown with 
Visi On, presumably a relative of Visi 
Word, resembles Multiplan in that it 
enables the user to select a function 
by pointing at an item in a list, 
Visicorp has a whole new series of ap¬ 
plications, not yet shown or de¬ 
scribed, that will run under Visi On* 
Visi On will permit users to install 
applications modules as needed. If 
you need a database and a word pro¬ 
cessor but not a spreadsheet, you can 
buy only what you want* If your 
needs change, you can install an addi¬ 
tional module yourself. 

Visi On, described as an "operating 
environment," occupies an interesting 
territory between conventional oper¬ 
ating systems and application pro¬ 
grams. It runs on top of either 
CP/M-86 or MS-DOS and provides 
concurrency independently of the un¬ 
derlying operating system. Because 
Visicorp will make technical details 
about Visi On available to applica¬ 
tions programmers, software written 
outside Visicorp should be available 
to run in the Visi On environment. 
Visi On will be portable to different 
machines, and different application 
programs can be written to be por¬ 
table under Visi On, 

Apple Computer's Lisa: It s easy to 
see that a company like Apple Com¬ 
puter Inc*, which produces both its 
new Lisa computer and the Large- 
scale Integrated Software Architec¬ 
ture to run on it, has an advantage 
over software houses in producing 
new-generation software* (For full 
descriptions of Apples Lisa and its 
software, see the February 1962 
BYTE.) Apple can change the soft¬ 
ware and the hardware to suit each 
other. Knowing that Lisa will have a 
megabyte of memory has enabled 
Apple to succeed in a remarkably am¬ 
bitious project* For combined integra¬ 
tion of function and ease of use, Lisa 
is the leader by far, Lisa's drawback is 
its high price—not high in relation to 
function or value, but in absolute 
terms. While a toolkit will permit 
programmers to write application 
programs that run on the Lisa, the 
Lisa's software cannot be transferred 
to MS-DOS and CP/M-86 systems. 
Apple has plans to implement fuller 
database functions on the Lisa but ad- 
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The MultiMode Printer with 
The Magnificent Fbnts 



MultiMode Printer 
Offers Flexibility 


. . . At a Sensible Price 

“Flexibility" means instantaneous call up of any of this trend- 
setting machine's many features whether for word processing, 
data processing, graphics or forms generation. Using either of the 
two built in interfaces, an external keyboard or downloading 
from your computer, you can program the Qantex Mode' 7030 to 
do more. & 


The“Beautiful”Font 



Compare the “Beauty" of our printed letters for the w' ^process¬ 
ing fonts which include Cubic, Trend, Spokesman, C ier, Italics, 
Script, OCR-A, APL, Scientific plus downloaded fr .3 from your 
computer. Draft copy modes include 8 resident ,onts — U.S., 
U.K., German, French, Spanish, Swedish, Finnish, Norwegian and 
Danish. 

Other features include high resolution graphics — 144 x 144, 
single pass and double pass word procejfjtng, and 180 cps data 
processing modes and user defined formats. 

Operator initiated, the MultiMode printer provides a complete 
printed status report of operating parameters and diagnostics. 

For more information, or a demo, call us about the new Qantex 
Model 7030 MultiMode Printer. 


north ntlnntic 

Qantex 

60 Plant Avenue, Hauppauge, NY 11788 
(516) 582-6060 (800) 645-5292 





mits that the present database mana¬ 
ger is somewhat limited. For ease of 
use, however, Lisa's database 
manager is unrivaled. 

Summing Up 

Most of today's software falls far 
short of our hypothetical Be-All and 
End-All package. Such a large and 
friendly software package is likely to 
remain hypothetical for some time. 
But inexpensive memory and 16-bit 
processors may make many of 
today's hypotheses real surprisingly 
soon. For those who have spent years 
struggling to coordinate unrelated ap¬ 
plication programs in the past, any of 
the approaches to integrating soft¬ 
ware represents real progress and 
welcome relief. 

As for deciding what software to 
buy now, the choice is difficult. The 
revolutionary graphics-based soft¬ 
ware has great appeal as long as it 
doesn't sacrifice one of the specific 
functions that you happen to need, 
decrease the operating speed of the 
program beyond your tolerance, or 


increase the price of a system beyond 
your means. When specific products 
meet your needs, you will buy one of 
the new software packages whether it 
has been announced today or not. 

If none of the revolutionary prod¬ 
ucts meets your specific requirements 
in function, speed, and cost, you 
must choose between the separate- 
but-compatible approach to applica¬ 
tion software (as in Sorcims Super¬ 
ware) and the all-in-one approach (as 
in Context Management's MBA), In 
making this choice, the most impor¬ 
tant factor will probably be whether 
the all-in-one program offers all the 
features and all the power that you 
happen to need. If you do buy 
separate application programs, the 
best course is probably to buy from 
one software house and hope for in¬ 
creased integration in subsequent 
releases. If an all-in-one program has 
almost but not quite everything you 
need, you might ask its publisher 
whether future versions will include 
what you need. 

Advances in hardware technology 


may hasten the triumph of the revolu¬ 
tionary software by reducing the 
price of very fast mass storage and 
thus reducing the penalty paid for 
using overlays and virtual memory. 
But no revolution is perfect or final or 
above criticism. A small skeptical 
voice inside me keeps raising three 
questions: 

•Should all software be written so 
that its easy for a novice to learn, or 
so that it is most useful and produc¬ 
tive in the long term? 

•Will the metaphor of the desktop re¬ 
main a good one? It seems ap¬ 
propriate for the transition from 
paper work to computer work, but 
once we grow accustomed to working 
with computers, why should we want 
our computers to emulate desks? 
•Can the mouse compete with the ef¬ 
ficiency of programmed function 
keys in all fundamental operations 
like deleting characters? To delete 
characters with the Delete key, you 
just put the cursor on the characters 
to be deleted and press the key . Auto 
repeat makes swift deletion of more 
words and sentences easy: you just 
hold the Delete key and watch the 
cursor swallow the characters to its 
right. To delete characters with the 
mouse-driven systems that 1 have 
seen, you put the mouse's pointer on 
the character you want, press a but¬ 
ton on the mouse to select the 
character, and press a button on the 
mouse to choose the verb Delete, 
That seems to add a step. Selecting 
larger blocks of text may require you 
to press more buttons (or the same 
button more times) on the mouse. 

To date, ingenious software design¬ 
ers have debated these and the other 
issues of integrated and friendly soft¬ 
ware. All their conclusions remain as 
hypothetical as Be-All and End-All, 
Only the marketplace can say which 
hypotheses are true. The decision of 
the marketplace is uncertain because 
the people who will constitute most 
of the market have never touched a 
computer. Technology will determine, 
how these people will first touch com¬ 
puters, but from then on they as new 
users will decide everything on non¬ 
technical grounds, ■ 


How to make 
dBase II work magic. 

If s a snap 
with Autocode. 

Finally, the first practical application of artificial inteiligence in 
personal computer software, Autocode 1 is a powerful program 
generator for dBASE II. No prior knowledge of programming required. 

-MEEK III 


• Automatic menus & sub menus 

• Automatic data entry screens 

• Automatic data entry routines 
m String, numeric, date 8c ^ 

calculated fields ^ 

• Automatic multiple reports 



Automatic programs in dBASE il 
code with interactive screens 
No prior knowledge of dBASE II 
required 

CP/M & MS DOS operating systems 
Handy pocket size manual 
Average learning time only 4 hours 


STEMMOS LTD. 

666 Howard Street, San Francisco, CA941D5 


Just send the following to address above today. 

m Your diskette format & hardware # • Your name & complete address 

• How many Autocodes you wont at $200 each * • A check or money order. 

ORDER TOLL FREE 800-227-1617 (Ext 417) IN CA CALL 800-772-3545 [Ext 417) 


Credit card buyers may substitute their card number and expiration 
date ter the check Or call us toll free and save the trip to the mall box 


m 


US. Address 666 Howard St, San Francisco CA 94106/U.K Address 344 Kensington High Street. London WW. 


Tel: [4151 777-3800 
dBASE Ir Asntan Tale 


Dealer Inquiries invited 
'In California odd 6% safes la* 


Tel 01 602 6242 


.Autocode r'Stemmos Ltd 
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INTRODUCING WORK SPACE 




The new TEAC half height disk drive gives you everything you expect from a top 
quality disk drive, and one more thing, space. Now you can have up to 3.2 megabytes of 
floppy storage for the IBM PC without adding an expansion cabinet. Choose four 40 track 
double sided drives and get 1.2 Mb. Or four 80's for 3.2 Mb. Mix two 40's and two 80's for 
2.2 Mb. The TEAC drives operate under PC DOS 1.1 (80 track drives come with JPORMAT, 
providing electronic disk, print spooling and ten sector formats). Now you can have both 
increased storage and space. The TEAC double sided 40 track and 80 track drives are 
priced at just $299 and $365 respectively. 


Save on our 
line of other IBM 
compatible 
products. 

DRIVES 

* Single and Double sided 40 track 
drives. Fully supported by PC DOS 
version 1.1. Drives are easily installed in 
minutes. Tendon single sided (160ft) — 
$ 225 , Double sided (320K) - $299. 

* Double sided 80 track (650ft) Tendon 
drive. Available with JFORMAT for PC DOS 
LI - $435. 

* 5 megabyte Winchester internal or 
external disk drive — $1695. 

BOARDS 

* RAM Card - uses 64ft dynamic RAM 
chips, with parity. 64ft card — $149, 
additional 64ft Increments (expandable 
up to 256ft) available for $79. 

* Combo Card. Adds parallel printer, R5 
232 async comm and clock calendar 


functions. Uses only one slot - $199. RS 
232 Cable - $24.95, Parallel Printer 
Cable - $29,95, 

• Clock Calendar Card, Features 
seconds, minutes, hours, day of week 
date, month and year. Battery backup 
maintains time and date even when 
system is turned off — $99, 

• Prom Blaster. Programs most 4ft to 
64ft bit 24 Pin EPROMs. Complete with 
personality modules and read/write 
software - $129. 

• Prototype Card, 3.5 by 8 inch 
wire-wrap area holds over 85-14 pin dips 

- $29.95. 

- 48K Additional Ram. 27 chips plug 
easily into master PC board — $75. 

HARDWARE 

- 64ft Byte Hardware Print Spoolers. 
Internal spooler comes with parallel 
printer adapter. External version 
connects easily between computer and 
printer. Both buffer 32 pages of print 
output and are user programmable — 
$319. 

SOFTWARE 

• Home Finance. Easy to use checkbook 


& budget manager — $34,95. 

• Apparat Game Diskette, includes 
blackjack, o the No, matc hes and 
spiralgraph - $24.95. 

MONITORS 

• Your choice of high quality and reliable 
Amdek 12" green or amber screens. 
Choose the V300 G/A for the color 
graphics card priced at just $170, or the 
V310 G for the monochrome card at just 
$199. Both monitors are 18 Mhz BW and 
are anti-glare. 

* Princeton graphics HX-12 RGB cuiui 
monitor $695. Other Amdek and NEC 
monitors also available at big savings. 

Call for prices. 

FRUITERS 

* A variety of the newest Epson, C Itoh, 
Okidata and NEC printers available. Call 
for prices. 

To order any of the above products, 
write Apparat, Inc., 4401 S, Thmarac 
F^rkway, Denver, Colorado 80257, 
303/741*1778. Or to speed up your order, 
call us toll free at 

800/525-7674. kb 


Apparat, Inc. 










50 and 100 
Years Ago 

in BITE 

Edited by Rich Malloy 


As staff members of one of the world's oldest 
microcomputer magazines , we sometimes enjoy look¬ 
ing back at the Interesting articles we've published in 
the past , For example, here are some items that ap¬ 
peared in our pages 50 and 700 years ago this month . 


BYTE 


APRIL, I933t The International Business Machines 
Company of Elmira * New York, announced last month 
that, although it will continue to manufacture type¬ 
writers and adding machines, most of its resources will 
be devoted to the development and sale of fire alarm 
systems. 

“We figure that the most important device in a busi¬ 
ness office is the fire alarm/’ said Thomas Watson, the 
president of the company. “After all, if there’s a fire, who 
cares whether you have a typewriter or not. In fact, in 
future years, when you think of International Business 
Machines, the first thing that 11 come to your mind w r ill be 
fire alarms/’ 

In a related item, film star Charlie Chaplin turned 
down a request by International Business Machines to 
appear in its promotional literature. “It’s a great com¬ 
pany/' said the mustachioed comic, “but frankly the idea 
of having me promote business machines is one of the 
most ridiculous things I’ve ever heard/’ 

* * * 

Things continue to heat up in the adding-machine 
market. Following the introduction last year of the mini¬ 
adding machine, rumors have reached us that the 
Japanese arc ready to market a “micro-adding machine/’ 
This new invention, said to employ VLSS (very large- 
scale smallness) technology, has an incredibly light 
weight of only 47 pounds. To combat the threat of this 
new small machine, American adding-machine manufac¬ 
turers are said to be at work incorporating deluxe fea¬ 
tures into their new models. One rumor has it that work 
is almost complete on a machine that can multiply, 

* * * 


The Acme Calculating Company of Piscataw ay, New 
Jersey, has just announced a machine which it calls a 
“Disk Storage Device/’ The machine consists of a disk- 
drive mechanism called a “turntable” and a series of 
interchangeable data disks, or “records.” The disk is read 
by placing it on a rotating platform located on top of the 
disk drive, A pin, called a stylus, is inserted into one of 
dozens of grooves etched on the disk. Under proper con¬ 
ditions, a voice-like sound can be heard. This voice can 
be used to encode all types of data and can even he used 
to portray music-like sounds. 

The Acme Calculating Company will market the Disk 
Storage Device as part of an “Office System,” which will 
include a typewriter, an adding machine, a typist, and 
someone to crank up the turntable. Also included will be 
software by A! Jolson and Rudy Vallee and His Connect¬ 
icut Yankees, 



APRIL, 1883* * Professor Eaton Zweiback of Slippery 
Rock University recently announced the discovery of a 
new* number system called the “Binary System,” This 
system uses only two numerals, 0 and 1, as opposed to 
the decimal system which uses ten. Professor Zweiback 
claims that the binary system will have absolutely no 
practical value and will be used mostly as a mathematical 
novelty, 

# * % 

Harvard anthropologists have discovered the remains 
of tin ancient Arabian city iust 75 miles north of where 
ancient Babylon once stood. Little is known about the in¬ 
habitants of this city except for the fact that for some 
unknown reason they wrote the numeral zero with a 
slash through it. The anthropologists are completely 
puzzled as to w r hy these people used such a strange 
symbol, 

* * * 

Agricultural experts have abandoned efforts to 
develop farm land in the valley south of San Francisco, 
California. The experts claim that is difficult to grow 
crops in the soil because there is too much silicon. There 
is so much silicon present that some residents of the 
valley have started gathering it together and melting it 
into “chips/’ which they then plan to dump somewhere 
near Boston, Massachusetts, 

* * * 

Missionaries near Peking have discovered a very small 
abacus, which the Chinese call “Mei Kro.” This extreme¬ 
ly small device, about the size of a postage stamp, is said 
to be extremely fast for computations. One of its draw¬ 
backs, however, is that the operator must use a pair of 
tweezers to manipulate the beads. 


258 April 1903 © BYTE Publications Inc 


















The UniFLEX 
Operating 
System A 
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from the 8 bit 6809 microprocessor allowing it to 
outperform many 16 bit systems 


With the UniFLEX™ Operating System, the 
8 bit 6809 microprocessor can 
perform as well as larger CPUs In a multi¬ 
user, multi-tasking environment, 

Independently developed from the 
ground up, UniFLEX™ closely models the 
features found in the UNIX™ Operating 
System. And in two years of use, UniFLEX' 1 ' 
has proven the abilities of the 6809 to 
perform large system functions when 
incorporated into a properly designed 
mainframe. 

Some of the features supported Include: 

• full multi-user, multi-tasking capabilities 
■ hierarchical file systems 

• device independent I/O 

• four Gigabyte disk capacities 

• full file protection 

• inter-task communication via pipes 

• I/O redirection 

• task swapping for efficient memory 
usage 

• full random-access files 

• comprehensive shell command 
language 

• foreground-background jobs 

• electronic mail and printer spooling 

• system accounting facilities 


The support software currently available 
for use under UniFLEX™ is extensive, 
Asamplingofthe programs available 
includes: 

• native C compiler (full 
implementation) 

• native Pascal compiler 

• FORTRAN 77 ANSI Subset compiler 

• COBOL compiler with I SAM files, Report 
Writer & Sort/Merge 

• Extended BASIC interpreter 

■ Extended BASIC precompiler 

• text editing and processing software 

• enhanced printer spooler 

• variety of absolute and relocatable 
assemblers 

• debug and diagnostic packages 

Technical Systems Consultants, Inc. also 
offers a line of single user FLEX' 1 ' software 
productsfor 6800 and 6809 processors. 
For those having an absolute need fora 
16 bit processor, UniFLEX™ will be avail¬ 
able through OEM licensing arrange¬ 
ments forthe 68000 microprocessor, 
Please call or write for additional 
information on individual products or 
OEM licensing arrangements. 

UNIX’ M is a trademark of Bell Laboratories, 

FLEX™ and UniFLEX™ are trademarks of Technical 
Systems Consultants, Inc, 



technical /y/tenrv 
con/ultant/, inc. 


Ill Providence Road 

Chapel Hill, North Carolina 27514 

(919)493-1451 





The Enhanced VIC-20 

Part 3: Interfacing an MX-80 Printer 


Joel Swank 
12550 SW Colony #3 
Beaverton, OR 97005 


To do any serious programming with the Commodore 
VIC-20, you need a printer. Commodore markets two 
that plug directly into the VIC serial port: the VIC-1515 
and the VIC-1525 graphics printers* Both form characters 
with a 6 by 7 dot matrix and operate at 30 characters per 
second. 

For most uses these printers are satisfactory. But if you 
look closely at a VIC character on the screen, you can see 
that it is composed of an 6 by 9 matrix of dots. Neither 
Commodore printer can print true VIC characters or 
graphics. And because the VIC has only a serial printer 
port that uses a DIN (Deutsche Industrie Norm) connec¬ 
tor, you can't interface printers that have standard 
Centronics-style parallel ports with the VIC* 

This article will show you how to select an alternative 
printer for use with the VIC and how to interface it with 
the computer to get true VIC characters and graphics. 

Selecting a Printer 

The first consideration is which printer to buy, A large 
number of low-cost dot-matrix printers offering a wide 
range of features and capabilities are now available. Two 
features in particular are necessary to adapt the printer to 
the VIC* First, the printer must have graphics capability 
so that the VIC character patterns can be formed in 
memory and then sent to the printer. Second, the printer 


Editor's Note: The VIC-20 is one of the new breed of low-cost com¬ 
puters that offer a surprising amount of computing power for the 
money > But its low cost also means that it lacks some of the features 
we've come to take for granted , In this series of articles, author Joel 
Swank will ", enhance " the VIC-20 and in so doing increase the utility of 
this very interesting computer. . . 5. /. W. 


must have 6 or more wires in its print head if it is to print 
the VIC's 8 by 9 characters efficiently. 

Many printers use a 7 -wire print head and normally 
print a character that is only 7 dots high. These printers 
can print only 7 dots vertically on each pass of the print 
head across the paper. Because the VIC character is 8 dots 
high, the print head would have to make two complete 
passes to print the entire VIC character, slowing the effec¬ 
tive printing speed by one-half. Making two passes can 
also distort the VIC character because horizontal align¬ 
ment is not always perfect on some printers. 

The Epson MX-80 is one of the more popular printers. 
It has a 9-wire print head, and with the Graftrax op¬ 
tion, it can do graphics* The MX-80 also offers italics, 
several print sizes, and proportionally spaced characters. 
To give you an idea of some of its features, I have includ¬ 
ed a summary of its escape sequences and control codes 
in table 1, These are the commands that the computer 
uses to tell the printer the desired print format* The 
MX-80 meets the requirements for use with the VIC and is 
moderately priced. 

Interfacing the Printer 

The next consideration is how to connect the printer to 
the VIC, The most obvious way is through the user I/O 
(input/output) port, which is the opening at the left rear 
of the VIC case. The logic assignments of each pin on this 
port are given in table 2 (see figure 1 on page 288 for user 
port I/O connections). Some of the pins are already 
assigned to other uses, but a full 8-bit parallel I/O port 
that is capable of driving a printer does exist. This is ac¬ 
tually the B port of a 6522 VIA (versatile interface 
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Lyco Computer Marketing & Consultants 


TO ORDER 

CALL US 


TOLL FREE 800-233-8760 

In PA 1-717-398-4079 


DUST COVER 
with Purchase of 

ATARI 800 48K .... $489.00 
ATARI 400 64K .... $349.00 

810 DISK DRIVE.$419.00 

ATAR11200 64K RAM... $CALL $ 


ATARI 


A Warner Comrnurucali&ns Company 


ATARI HARDWARE 

BIO DISK DRIVE.$410.00 

410 RECORDER.$75.00 

1 010 RECORDER.$75 00 

©50 INTERFACE.$164,00 


PACKAGES 

CX402 EDUCATOR.... $119.00 

CX 480 PROGRAMMER.$54.00 

CX488 COMMUNICATOR.$219.00 

CX419 BOQKEEPEfi.$169.00 

KX7104 ENTERTAINER.$69,00 

NEW RELEASES 

400 KEYBOARD....$99.00 


MONITORS 


NEC J81260,,....... $125.00 

NEC JB1 201 ..., $1 65,00 

NEC TCI 201 .. $315.00 

AMDEK 300G. $159.00 

AMDEK COLOR I.$329.00 


MODEMS 


ANCHOR MARK I.$79.00 

ANCHOR MARK II.$79.00 

HAYES SMART.$239,00 

HAYES MICRO II .$309 00 

CAT-,,.. ...5144,00 

J'CAT.$ CALL $ 


MINER 2049er. 

FROGGER. 

PREPPlE. 

SEA DRAGON .. 

STRATOS . 

DISKY. 


,,.$32 75 
. ..525.75 
-.$19.75 
...524.75 
...$24.75 
..$39,95 


MONKEY WRENCH 2 ..$52.75 


PERCOM DISK DRIVES 

SINGLE DRIVE AT88..$389.00 

ADDON. $289.00 

SINGLE DRIVE 40S1. $529.00 

ADD ON. $329.00 

DUAL DRIVE 40S2.$845.00 

DUAL HEAD SINGLE DRIVE 44S1 ...$649.00 
DUAL HEAD DUAL DRIVE 44S2 ....$789.00 


SAVE—PRINTERS 

PROWRITER.$375.OOl 

NEC 8023A.$439.00 

SMITH CORONATP1 ...$569.00 


STARWRiTER... $1475-00 

PRINTMASTER. . 51 675,00 

PRINTER CABLES 

for Atari 

CITOH ... $35.00 

EPSON...$35.00 

NEC.$35.00 

OKIDATA ..,...$35.00 

SMITH CORONA .....$35.00 


OKIDATA 82A. $419 00 

OK I DATA 83A. $639-00 

OKIDATA 04 . ,,. 51029.00 

OKIDATA TRACTOR....$63-00 


DISKETTES : In Stock 

BASF....$19.00 

ELEPHANT...521.00 

MAXELL MDI..$34 00 

MAXELL MDI I..$44.00 


BUSINESS SOFTWARE 

VISICALC.$159,75 

LETTER PERFECT. .$ 11 5,75 

LETTER PERFECT ., ROM , SI 59.75 

DATA PERFECT.$75.75 

TEXT WIZZARD. 579.75 

SPELL WIZZARD . $64.75 

FILE MANAGER 800 ...569,75 

ATARI WORD PRO. .SI 09.7 5 


mm POLICY mgm 

DURING APRIL 

I In-Stock items shipped within 24 hours of order. Personal 
checks require four weeks clearance before shipping. No 
deposit for COD orders, PA residentsadd sales tax. All products 
subject to availability and price change. Advertised prices 
show 4% discount offered for cash. Add 4% for Mastercard and 
Visa, 


TO ORDER 
CALL TOLL FREE 

800-233-8760 

| In PA 1 71 7-398-4079 
or send order to 
Lyco Computer 
P G Box 5088 
Jersey Shore. PA 17740| 


Circle 240 on inquiry card. 




































































HARD DISK SUPPORT RACET compuies = HARO DISK SUPPORT RACET computes RACE! computes = HARD DISK SUPPORT RACET computes = HARO DISK SUPPORT RACET computes = HARD DISK SUPPORT 


RACET computes ltot^ p" RACET computes 

U. Integrity I" 5ot1waJe — J rrittgfhly insofar* ^ 


1330 N Q'-dsoII. Surta M CA WB57 (7 14) E 


FIELD PROVEN 
HARD DRIVES 


5 to 240 MEGABYTES ON LINE for the TRS-SO* Mod II/XVI 

Winchester and Cartridge Disk Drives available for immediate delivery!! 

5 MEGABYTE FOR Mod I, It, and 111 
CALL FOR PRICING 



14+ Megabyte (formatted) ARM Winchester Disk Orive CALL lor Pricing 

Includes ECO error detection and correction. FAST. Service Contract Avail' 
able ($30/month/drive). Multiplexor available. SHARE hard drive between 
four Model U'st! 


20 Megabyte CII Honeywell Bull Cartridge Drive 37995 

10 Megabytes fixed, 10 removable tor the professional installation requiring 
Removable Media for BACKUP, 60 and 120 Megabyte add-on drives available. 
Up to 240 MEGABYTES’! Four port multiplexor available to SHARE hard drives. 


HARD/SOFT DISKS SYSTEM (HSDS) SOFTWARE 

Radio Shack 2.0 Compatible Operating System tor Hard Drive Operation, 
Run your 2.0 software on hard drives without conversion (except drive des¬ 
ignation), Compatible with most machine language programs that use the 
standard calling sequence Supports ARM. Cameo, Cynthia Bull. Corvus, 
Data Peripherals, QCS, Radio Shack, and certain other hard drives. 
Access BOTH your floppy diskdrives and hard drive files INTERCHANGEABLY!! 
Complete utilities include HZAP (Hard Disk SUPERZAP), Directory Catalog Sys¬ 
tem, Parameterized FORMAT, HPURGE {Bulk Copy/Purge Utility) and others 
The Hard/Soft Disk System (HSDS) Software has almost two years FIELD 
experience. Version 5.0 adds several enhancements including maintenance 
of system files on the hard drive, files as large as the disk, the ability to seg¬ 
ment the disk as logical drives, and definable directory size. Floppy backup 
(close to a Megabyte per minute) is provided for Winchester drives. 

HSDS for Radio Shack S5Q0 
HSDS for Other Drives $400 


COMPUTES LTD. _l 

Integrity in Software 
1330 N. Glassed, Suite M. Orange. CA 92667 (714) 997-4950 

CALL FOR COMPETITIVE PRICING ON HARO ORIVE SUBSYSTEMS — 
BUY WHERE YOU CAM GET SOFTWARE SUPPORT!! 

DEALER AND SYSTEM HOUSES — WE HAVE DEALER PRICING!! 

CIRCLE READER RESPONSE FOR FREE TRS AND NEC CATALOG. 

-TflS’00 IS i iradurtiatii of lanfly rarporahwi 




Epson MX-80 Escape Sequences 

ESC0 

Sets line spacing to 8 lines per inch (LPI) 

ESC 1 

Sets lane spacing to 7/72 inch per line 

ESC 2 

Sets line spacing to 6 LPI 

ESC 3 n 

Sets line spacing to n/216 inch per line 

ESC 4 

Selects italics character set 

ESC 5 

Selects standard character set 

ESC 8 

Enables paper transfer even if out of paper 

ESC 9 

Cancels paper out function 

ESC : 

Sets Radio Shack mode 

ESC; 

Cancels Radio Shack mode 

ESC < 

Moves print head to left end of carriage 

ESC = 

Clears the M.S.B, function 

ESC > 

Sets the M.S.B, in the printer 

ESC ? nl 

“ n37 Redefines all escape codes 

ESC @ 

Resets the printer 

ESC An 

Sets line spacing to n/72 inch per line 

ESC B nl n2 .null 

: 255 

Sets vertical tabs 

ESC C n 

Sets form length to n lines 

ESC D nl n2...null 

: 255 

Sets horizontal tabs 

ESCE 

Selects emphasized printing mode 

ESC F 

Cancels emphasized printing mode 

ESC G 

Selects double strike printing mode 

ESC H 

Cancels double strike printing mode 

ESC J nl n2 Bit image graphics—960 DPL mode, 480 


speed 

ESC K nl n2 Bit image graphics—480 DPL mode 

ESC L nl n2 Bit image graphics—960 DPL mode 

ESC P 

Selects compressed-character print mode 

ESC Q 

Cancels compressed-character print mode 

ESC S 

Selects expanded-character print mode 

ESC T 

Cancels expanded-character print mode 


Epson MX-80 Control Codes 

CTR L G 

Bel! character 

CTRL H 

Backspace character 

CTRLI 

Horizontal tab character 

CTRL J 

Linefeed character 

CTRL K 

Vertical tab character 

CTRL L 

Formfeed character 

CTRL M 

Carriage-return character 

CTRL N 

Selects expanded-character print mode 

CTRLO 

Selects compressed-character print mode 

CTRLG 

Selects the printer 

CTRL R 

Cancels compressed-character print mode 

CTRLS 

Deselects the printer 

CTRL T 

Cancels expanded-character print mode 

Table 1: The Epson MX-80 printer escape sequences and con¬ 

trol codes. By having the VIC-20 send these escape and con¬ 

trol codes to the MX-80, you can control the output from the 

printer. 



Pin# 

Type 

Note 

Pin# 

Type 

1 

GND 


A 

GND 

2 

+ 5V 

100mA max. 

B 

CB1 

3 

RESET 


C 

PB0 

4 

JOYO 


D 

PB1 

5 

JOY1 


E 

PB2 

6 

JOY2 


F 

PB3 

7 

LIGHT PEN 


H 

PB4 

8 

CASSETTE SWITCH 


J 

PB5 

9 

SERIAL ATN IN 


K 

PB6 

10 

+ 9V 

100mA max. 

L 

PB7 

11 

GND 


M 

CB2 

12 

GND 


N 

GND 

Table 2: VIC-20 user port I/O pin designations . 

Printer out - 


put is taken from pins A through JV1 by means of the V1CEPS 
program, 
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Plot 

your next meeting 
yourself. 

Read how 2 pens can become 
your best presentation tools. 



Introducing the New Personal 
Computer Plotter from 
Hewlett-Packard. 

Now you can use your personal 
computer to generate your own presen¬ 
tation charts, graphs, and pie charts* 
How? Simply add on the new high 
quality, low cost HP 7470A 
Personal Computer 
Plotter, 

The 7470A helps you 
save time and save money and 
lets you communicate quickly, accu¬ 
ral e ly a n d effect we /y. 

Quicker understanding. 


Count on it. 

The 7470A is built the Hewlett- 
Packard way. To last. Designed and 
engineered with only a few pails, none 
of which require adjustment And with 
customized integrated circuits 
that ensure reliability* 

Pen pals* 

The HP 7470A has 
two single-pen stables, 
simple pen changes give you 
multi-color plots in your choice of ten 
coordinated colors. Pens are automatic¬ 
ally capped and stored. 

An option you*Il want, too. 



Data, when visualized graphically, becomes information 
fast. Charts and bar graphs can make any presentation 
clearer and more readily understood. But asking your staff 
to produce the graphics man¬ 
ually for your next presenta¬ 
tion doesn't ensure accuracy 
or artistic talent. And going 
to outside graphics suppliers 
can be costly. Combined with 
your personal computer, the 
new HP 747QA plotter does 
the communicating for you. 

Quickly, Logically And with 
off-the-shelf software avail¬ 
able from most HP dealers. 


For only $95, you can also get a 17057 Overhead 
Transparency Kit that turns your plots into transpar¬ 
encies for overhead projectors. For “1 need it tomorrow 
at 9:00 A.M.P meetings, its a necessity. 

Start plotting your next presentation today. 
Clip and mail the coupon below. Now. 

Mail the coupon below and well send you — absolutely 
free —a sample plot; a more detailed brochure, and a 
sample overhead transparency 
Then...stop in at your nearest Hewlett-Packard 
Dealer, See the HP 7470A in action. Once you see it 
demonstrated you'll find a hundred ways to make your 
own applause-winning presentations. 


Fast and pretty* 

The 7470A gives you high plotting speed with excellent 
line quality,,Taster than any competitive small plotter. 
On top of all that, it comes in an attractive design 
package that looks nice on your desk. And it does it 
for only $1,575, {U,S,A. domestic suggested retail price.) 


When performance must be measured by results 



HEWLETT 

PACKARD 



Seeing is believing. Send me a sample plot, an overhead transparency, and more detailed information. 

Name_ _ _ _Title_ 

Company ______ 

Address,__ 

City, State & Zip_______ 

Phone Number ( )_ 

Send to; Hewlett Packard, 16399 W, Bernardo Drive, San Diego, CA 92127 —Attn; Nancy Carter 


11203 BT4 

























VIC to Epson Connections 


VIC Via Pin# 

VIC User Port 

Signal 

Epson 36-Pin 
Connector 


A 

GND 

19 

CB1 

B 

Acknowledge 

10 

PB0 

C 

DO 

2 

PBl 

D 

D1 

3 

PB2 

E 

D2 

4 

PB3 

F 

D3 

5 

PB4 

H 

D4 

6 

PBS 

J 

D5 

7 

PB6 

K 

D6 

8 

PB7 

L 

D7 

9 

CB2 

M 

Data Strobe 

1 


Table 3: V7C-20 to Epson MX-80 connections. This illustrates 
the output pins from the VIC versatile interface adapter 
(VIA) chip H the connections from the VIC user port , the 
signals involved, and the corresponding pins on the MX-80 L 


adapter) chip, a very powerful I/O device that is used on 
many computers that have the 6502 microprocessor. The 
VIC programmers reference manual gives a complete 
description of it starting on page 229, 

Most printers, including the MX-80, come equipped 
with an "industry-standard parallel interface." This inter¬ 
face is not actually a standard, but all versions are 
similar, and all of those I've seen can be driven with a 


6522 VIA. Table 3 shows the physical connections you 
need to connect the MX-80 to the VIC via the user port. 
Eleven wires must go from the VIC to the printer; one to 
ground it, 8 for the 8 bits of data, and 2 for handshaking. 
Handshaking lines are used to keep the printer and the 
VIC synchronized. The VIC uses the DATA STROBE 
line to tell the printer when a character is ready. The 
printer uses the ACKNOWLEDGE line to tell the VIC 
when it has accepted the character. The 6522 VIA, when 
used in the handshake output mode, takes care of these 
signals. 

The least expensive way to connect the VIC and the 
MX-80 is with a ribbon cable. To do so, keep the length 
of the wire as short as possible. 1 have used an 8-foot 
cable with no problems. The VIC end of the cable must 
be a 24-pin card-edge connector that has contacts on 
0,156-inch centers. The MX-80 end must be a 36-pin 
Centronics-style male printer connector, I have a stan¬ 
dard printer cable with a male connector on each end. To 
use this cable, I wired a short ribbon cable from the VIC 
connector to a female 36-pin connector. My VIC can now 
be connected to the standard printer cable. These connec¬ 
tors are available at many electronics stores and from 
mail-order companies. 

The interface as shown in table 3 does not take full ad¬ 
vantage of ail of the features of the MX-80. Seven other 
signals on its connector are not used. These provide, 
among other things, an out-of-paper signal and a busy 


General 

Software 

Mailing Address: 

1454 S. 25th St 
Terre Haute, IN 47803 

WE HONOR 

VISA and MASTERCHARGE 
TOLL FREE - Outside Indiana 
ORDER DESKS ONLY 
1-800-457-Q517 
For information or Questions 
(812) 234-9421 
Not to be confused 
with Software General 

Outside US add Si 0 plus Air Parcel 
Postage. Add S3,50 postage and 
handling per each item. Indiana 
residents add 5% sales tax. Allow 
2 weeks on checks. COD add 
$3.00 per Item. Prices subject to 
change without notice. All items 
subject to availability, 

D^k w ith Midnu a Manual Only 

ARTIFICIAL INTELLIGENCE 

Dental (PAS-3) .$775 

Medical (PAS-3) $849/40 

Prog tamable.$875 

ASHTONTATE 

‘dBASEII .. $525 

BALCONES 

The Boss Fin. Age. System .$1750 

BVROM SOFTWARE 

* BSTAM .$149 

'BSTMS . . £149 

CAXTON 

Cardbc* £225 

COMPUTER CONTROL 

'Fabs(B-Tree) . £140/35 

Ultrasofl ..$140/35 


CONDOR COMPUTER 


F* *ial Word 

£255 

‘Supercalc . . . . . 

$229 

Condor 1 

£255/50 

MICRO AP 


southern computers 


Condor II . 

$515/55 

Selector IV 

£249 

Call for our unbearably low prices. 

STRUCTURED SYSTEMS GROUP 

Condor 11 

£795/5.5 

Selector V 

£449/50 

DIGITAL RESEARCH 


MICRO TAX 


GL, AR, AP, PR. OE 

$849/50 

CP/M 


■ Lever 1 

$195 

SUPERSOFT 


22 Intel MDS-800 

$149 

■ Level II 

$995 

■Diagnostic:II . . 

‘Forth . 

S 84/20 

NorlhSlar (Horizon) 

£149 

■Level 111 

$995 

£149/30 

MiCtopoRs 

$169 

Microsoft 5 3 

49 

■SSS Fortran 

$219/30 

TRSModefll 

$159 

Run time module 


‘Fortran w/RAT FOR ... 

$289/35 

GB’BO 

$429/45 



‘C Compiler . 

£175/20 

PLI-flO 

£429/50 



*Tmy Pascal 

£ 80/25 

CBa.src2 

.$ 90 

MICROSOFT 


’ Disk Doctor 

£ 84/20 

BT-80 

£190 

Basie-eO 

$279 

‘Term 1 

£129/25 

8" only 

RMAC, Lmklib. XREF 


Basic Compiler 

$319 

Term II . , 

£169/25 

.£190 

Fortran-80 

$379 

Scratch Pad 

£210 

Display Manager 

£350 

CobolBO 

3579 

Dataview 

£165 

Access Manager 

DJH ASSOCIATES, IWC 

.£279 

M-Sort 

$180 

Stats Graph 

$165 


Macro-BO 

S154 

Combination ol above 3 

£495 

FMS80 

.$775 

MuSsmp/muMalh 

$224 

Z80QQ ^assembler 

£449/35 

FMSS0 1 

$400 

MuUsp-80 

£174 

WHITESMITHS 


FMSflO-2 

.$400 

Mulliplan 

NORTHWEST ANALYTICAL 

$245 

C Compiler . 

Pascal (kid C) 

£700/40 

ECOSOFT 


. £900/45 

Mioostai. 

$275 

* Statpak 

$409/45 

IBM PERSONAL COMPUTER 


EPIC COMPUTER 


OASIS 


Wordstar 3.2 

£295/60 

‘Super vyz 

FAIRCOM 

.$115/25 

“The Word" 

£ 75 

Mailmerge 

Supercafc 

£150/25 


The Word Plus 

£140 

£229/NA 

'Micro B + 


PEACHTREE' SOFTWARE 


Visicalc (256K) 

£229/NA 

(Specify language) 

FINANCIAL PLANNING 

$229/30 

General Ledger 

Accounts Receivable 

.£399 

$399 

Optimizer 

Superset! C - CP/M96 

I2O0/NA 

S500/NA 

‘Mini Model . 

£429/50 

Accounts Payable 

$399 

Peachtree 3 Pak GL AP, AR 

. .$595 

FOX & GELLER ASSOCIATES, 

INC. 

Inventory 

399 

Final Word 

$265 

Ouickscreen 

£140 

Mailing Address 
for P8 Version 

$399 

Condor 1,11, III . 

CALL 

Guickcode 

$225 

add $119 

Statpak 

BSTAM 

$439 

FRONTIER SOFTWARE 


Series 8 Feachftee 


$149 

Professional 


CPA 

S799 

Movent 

$129 

Time Aoccunlmg 

$499/50 

Passive Payroll 

.$449 

Easy Writer II . 

.$315 

General Subroutine . . 

£269/50 

Series 7-Peachtree 


Easy Speller 

$155 

Application Utilities 

FYI, INC. 

£439/50 

Sales Tracker 

$3049 

Easy Filer (dBase mgr,) 
Spellbinder 

$335 


AR-Safes Analysis 

£1299 

. .$355/49 

Superlile 

$155 

Inventory 

$799 

Concurrent CPM 86 

. .$335 

PASCAL LANGUAGE 


Order Entry 

S699 

Pascal MT & 86 

$360 

Pascal Z 

$349/40 

REDOING GROUP 


SPP 86 

$180 

Pascal MT + V5,5 

Compiler . 

$429/40 

$316/25 

‘ Lynx 

ryan McFarland co. 

£199 

AMCdbol 

APPLE II DOS 

. .$800 

SPP Only 

$165/15 

RM/CobOl 

£650 

Word Handler ll 

. .$155 

KEY BITS 


SORCIM 


Lrsthandler 

$ 85 

Wocdsearch 

$179/50 

'Pascal/M Z80 

, £349/40 

Bmderbund Software 


String SO ... 

$ 84 

Pascai/M 86/88. 

. $449/40 

General Ledger (wt A/P) 

.$435 

String 80 (Source) 

LEXISOFT 

$279 

■Act 65. 60, 69,86.88 - 

£149 

Payroll 

$325 

$349/55 

‘Trans 86 

$119/25 

Professional Easywriier 

$155 

■Spellbinder ..... 

MARK OF THE UNICORN 

" Available for Apple with Softcard 

~T 

7 
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You can’t buy an S-100 
hard disk system for less 



5 MEGABYTES. 

$ 3,995 

That's the full price for the complete 
Decision I™ computer Including an S-100, 
(IEEE-696) 14-slot motherboard, 64K 
of RAM, DMA floppy and hard disk con¬ 
trollers, a 5 Megabyte hard disk, a 200K 
floppy disk drive, one parallel and 
three serial ports. Plus, CP/M® 2.2 and 
Microsoft® BASIC-80, 


allows you to add two more 


5 MEGABYTES, PLUS. 

$ 4,400 

For another $405, you double your floppy 
capacity to 400K. And, you get over 
$1,200 worth of applications software: 
WordStar,® Correct-lt™ spelling checker; 
the LogiCalc” spreadsheet, and the 
Persona! PEARL™ relational data base 
manager 

NOW, MULTI-USER. For an addi¬ 
tional $1,995, you get a package that 


users to your system. Which 
makes the Decision I the lowest 
priced multi-user; multi-tasking system 
you can buy. The package adds an 
additional 192K of RAM, plus Micronix,™ 
Morrow's UNIX“-like operating system. 
The OS includes a CP/M emulator which 
allows you to use CP/M software in a 
multi-user environment. 

BUY IT YOUR WAY. Single user or 
multi-user/multi-tasking. Or, buy a 
single user system now and expand it later 
No matter how you buy it, you can’t 
buy more performance for less. 


MORROW OE5IGN5 

MORROW DESIGNS 0600 McCor mick St □ San Leandro, CA 94577 □(415)430-1970 

WordStar is a negsslered trademark of MicroPro, Inc., CP/M is a Personal PEA RL is a trademark of Relational Systems, he 
registered trademark of Digital Research, Inc. UNIX is a trademark of Bell Laboratories, Inc. 

Decision f, Micronix, and Correct-tt, are trademarks of Morrow LogiCalc is a trademark of Software Products international 
Designs Microsoft is a registered trademark of Microsoft Corporation 
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to begin shopping by mail 


IBM RAM 
BOARDS 

256K 

WITH AN RS-232C INTERFACE 

$349 

$529 WITH SUPERCALC 


512K 


WITH AN RS-232C INTERFACE 

*579 


$749 WITH SUPERCALC 


Our fully-populated memory 
boards include parity checking 
and a standard RS-232C interface. 
They are compatible with all IBM 
software. 

This is a rare opportunity to 
save a great deal of money 
without sacrificing quality. These 
boards meet the highest standards 
of design, materials and manufac¬ 
turing available — at any price. 
They are completely guaranteed 
for two years. 



_ _ IPUTER 
PRODUCTS 


31245 LA BAYA DRIVE 
WESTLAKE VILLAGE. CA 91362 


To order or for 
information call 


In New fork: 
(212)509-1923 


In Los Angeles: 

(213) 706-0333 

In Dallas; 

(214) 744-4251 


odem: 


■1604, 

HP, MODEM UNE 

weekly specials.' 


We accept VISA. MasterCard or C.O.D. (add $3 to C.0.D.) Add a P shipping charge to prepaid orders, 
aclual shipping charges will be added Id nwi-ptepaids. California resittehls, add appropriate sales lax. 

Circle 20 on Inquiry card. 


VICEPS Commands and Open Options 


SYS{7168) 


POKE 780,1 
POKE 780,2 
POKE 780, 
(anything else) 
POKE 781,1 


POKE 761, 
(anything else) 

SYS{7188) 


SYS(7202) 


OPEN printer for graphic output of VIC 
characters. Select the following options 
before calling: 

Select 8 lines per inch (LPI), 

Select graphic LPI (no space between lines). 

Select 6 LPI. 

Select double horizontal density. Uses 960 
graphics mode. Slows printer 1/16 ASCII 
mode. Good for work to be photocopied. 

Select single density. Uses 480 mode 

graphics. Slows printer 1/4 over ASCII mode, 

OPEN printer for ASCII output. All printer 
escape sequences and control codes are 
under user control. Some standard VIC 
characters are also Epson control codes. 

CLOSE the printer and restore the output vec¬ 
tor. If in graphics mode the end of the last 
line must be sent to the printer. 


Table 4: VICEPS program commands . The SYS commands 
open and dose the VIC user port for output to the printer. 
The POKE commands select various printer options. 


signal. You don't need to use these signals to get the 
MX-80 to work. Because the VIC has no more user I/O 
pins available, the extra signals are ignored. 

Software Interface 

Listing 1 is the VICEPS program, which allows the VIC 
to communicate with the MX-80. Written in 6502 
assembly language, it occupies about 400 bytes of 
memory. It is accessed with a BASIC SYS command. To 
use the program, you must first enter the command SYS 
(7168) to start the OPEN routine (see line 36). This 
routine initializes the VIA and the printer and inserts the 
address of the printer output routine into the VICs dis¬ 
play vector as well* The display vector is the pointer to 
the VIC's program to display a character on the screen. 
All screen output comes through this vector. It was pro¬ 
vided by the designers of the VIC for just such an applica¬ 
tion as this. After the initialization routine has been 
started, all characters that are displayed on the screen 
will also be sent to the printer. 

Before entering the SYS command you can also give 
some information to the OPEN routine. This information 
is passed via the SYS register area at memory locations 
780 and 781. Table 4 lists a summary of the VICEPS pro¬ 
gram options. Location 780 is used to select the vertical 
print density—how much space is left between lines of 
print. Entering 1 into location 780 produces a vertical 
density of 8 lines per inch (LPI). This leaves one blank 
row of dots between lines. Entering a 2 into location 780 
results in graphic density. This leaves no space between 
lines so that graphic characters will connect, as they do 
on the VIC screen. Entering any other number into loca¬ 
tion 780 produces the default print density of 6 LPI, 
which makes for the most readable program listings and 

text. Text continued on page 280 














ORDER TOLL FREE - Outside W1 - 1-800-826-1589 


for a complete selection of microcomputer hardware, software and accessories. 


* Wisconsin residents — add 5% for sales tax. 

* Add S3.50 for shipping per software and small Items. 

Call regarding others. 

* Foreign! — add 15% handling & shipping for small Items & software. 

* Prices subject to change 


We welcome: ■ Visa, Mastercharge — (Add 4%) 

■ Checks (Allow 1-2 weeks for clearings 
• COO (Add $1.50 per shipment) 

Working Hours: Mon. Th. 6:30 5:30 - Fri. 8:30-6:30 ■ Sat. 10:00 -2:00 
For technical Information $ in Wisconsin: 718848-2322 
Store prices differ from mail order. 


Oryx Software • 205 scott st. • p.o. box 1901 • wausau, wi 54401 


Apple/Franklin 


Hayes Smartmodem, Serial 
Card, Dow Jones Analyzer 
— or — Micromodem & 

Dow Jones Analyzer 

Reg. 779 .NOW $619 

BRODERBUND 

Apple Panic » ..$ 25 

Choplifter. 26 

Serpentine 26 

CONTINENTAL SOFTWARE 

Home Accountant . . .$ 58 
CHARLES MANN 

Sasic Teacher .$ 30 

Teacher Plus ...... 32 

Medical II., . 879 

CDEX 

'VlsicalcTraining . , . .$ 45 

DENVER SOFTWARE 

'Easy (Exec. Att'g). . . .$535 
financial Partner .... 188 

Pascal Tutor....... 97 

Pascal Programmer . . 220 

HOWARD SOFTWARE 

Real Estate Analyzer. . $ 145 
Tax Preparer '83 ...» T75 
Tax Preparer state: 
CA,NY,NJ r IL . . . , SCall 

KRELL CO. Logo ,,...$ 75 

LINK SYSTEMS 

Datafax.$ 159 

Datallnk .. 79 


MICROPRO 

Wordstar (Reg. CP/M) .$295 
Mallmerge ........ 149 

CaicStar ......... 99 

Spell Star. 149 

SuperSort . . .. 149 

Data Pak (Special) - . . 480 

MICROSOFT 

Basic Compiler.$ 296 

Cobol-80 .* - . . 550 

Fortran-80 155 

Time Manager. 125 

TASC Compiler. 135 

A.L.D.S.. . » . 99 

Multi plan (DOS).215 

OMEGA 

Locksmith ...*....$ 79 
Inspector ........ 47 

Watson., „ . . . 44 

PEACHTREE 
Peachpak 40 G/L + A/R 
+ A/P (Special) ...$359 
Series 40 

G/L A/R, A/Pea. .. . 225 
Inventory .......... 225 

Series 9 


Peachcalc ........ 279 

Telecommunications . 279 

PENGUIN SOFTWARE 

Complete Graphics . ,$ 57 
Graphics Magician ... 48 

TERRAPIN Logo.$135 

VISICGRP 

Vlsicalc .$185 

Vislschedule ...... 219 

GAMES 

HaydenSargonII . . . .$ 25 
Infocom Zork 1, II or III , 35 

Infocom Deadline ... 42 

L&SCrossword Magic 38 
Slrtech Wizardry .... 39 

Slrtech Night of 
Diamonds....... 29 

Ultima II . . -. 47 

Ml SC. 

ISM Mathemaglc .... $ 80 

ISA Spel (guard. 199 

LJK Edil 6502 . 82 

On-Line Screen Writer II 95 
PF5: Filing, Report 
or Graph * ....... 112 


ASHTONTATE 

* dBase II . . . . 


COMPUVIEW 

V-Edlt 8080 ZBO, IBM PCS 130 
V-Edit CP/M86, MS DOS 165 

DIGITAL RESEARCH 

Pascal Mt + W/SSP. 

MAC ......... 

SID (8080 Debugger) 

ZSlD (Z&0 Debugger) 

CP/M 2 2 DD .... 

C Basic 2. 

PU180. 


.$389 
. 85 

. 65 

. 90 

. 170 
. 97 

. 439 

FOX AND GELLER 

Quick Screen.$125 

Quick Code. 237 

D-Utll ._. . . 89 

MARK OF UNICORN 

‘FinalWord.. . .£245 

MICROPRO 

‘WordStar(Special) . . .£250 

’ Mai I Merge.. . 149 

‘CaicStar. 99 

‘SpellStar . , .. 149 

‘SuperSort I . 99 

‘InfoStar . ,.. 250 

3-Pack. 399 

Wordstar* Mai I merge . . 299 

MICROSOFT 

Basic 80.£275 

Basic Compiler ..... 289 
Fortran 80 ........ 345 


CoboieO .. 550 

Macro 80. 150 

Mu Math/M uS imp . . , , 199 
Multiplan. 215 

OASIS 

‘The Word Plus.$120 

* Punctuation and Style . 99 

PEACHTREE 

‘Peackpak 4 (G/L, A/R, 

A P) (Special) .... .£359 
General Ledger Series 4 399 
Accounts Receivable 
Series 4 399 

Accounts Payable 

Series 4. 399 

Inventory Series 4 . . . 399 
CPA Client Write-up , » 799 
Series 8 Modu ies each 485 
Peachlexi ........ 350 

PROfTEM SOFTWARE 

'Footnote .$ 105 

SORCIM 

Supercalc.$225 

Trans 86 ......... 115 

Act . 155 

STAR COMPUTER SYSTEM 

G/L, A/R, A/P or Pay . .$350 
Legal Time, Billing . . . 845 
Property Managemenl_ 845 

SUPERSOFT 

Diagnostic II....... $ 83 

Disk Doctor ....... 78 

Fortran 4. 299 

Basic 8086 . 225 

Lisp. 120 

Z8000 Assembler . , , . 400 
C Cross Assembler . . 400 

Fortran 8086.. . 340 

‘Scratchpad . .. 219 

GAMES 

Infocom Zork I, II or 111 . $ 35 

Deadline ...» . 42 

Superset! Nemesis . . 37 

Dungeon Master .... 34 

Anatyza II .. 39 


Woolf Move It .... 
ISA Spellguard . . . 
Ufetree Volks writer 
Special Peachpak 
(GL.AR&AP) ., 
Ecosott Micros tat . 
Northwest Statpak .. 
Howard Software Tax 
Preparer 83... . 
Organic Software 

Milestone. 

Oatebookl! ..... 
‘Microstul Crosstalk 
Copy II Plus . . , , „ 

GAMES 

Temple of Apshai, . 

Galaxy .. 

Midway Campaign . 
Frogger 


125 

247 

145 

359 

257 

397 

195 


‘P/eree sw CP/M listing for 
products with b h ** hr . AH pro¬ 
grams with a '**" iv/# run o/t 
PCDOS. 

Peackpak 4 . ..$ 359 

IUS EasiWriter II - 299 

1US EasiSpeller. 149 

I US Accounting Module 460 
Alpha DataBase 

Manager ... 190 

Alpha Mailing List ... 85 

Data Most Write-on . . 110 


BOARDS 

APPLE/FRANKLIN 

Coprocessors 68 card . $ 795 
Soft card (Z80 CP/M) . . 245 
Applescope (your Apple 
as an Oscilloscope) . 595 
Videx 80 Col. Board ». 247 
Microsoft Premium Pak 599 
Videx Enhancer I . , . . 149 
K&DEnhancer ..... 115 
ALS Smarterm ..... 379 

ALSZ-card. 269 

Versacard. 160 

Bit 3 Dual Comm-pius . 209 
16K RAM WIZARD ... 79 

Microsoft 16K RAM .. 89 

Echo II Speech 

Synthesizer. 159 

IBM PC 
BYAD DS.1 

(64K. Z80, CP/M) . . . £599 

Datamac 64 K .. 399 

Zedex Baby Blue .... 495 
Quadram Quad Board . 445 
Quad ram 123K Ram . . 495 
AST Combo + 64K 

w/Par. Port .. 350 

Hercules Graphics 

Board , .. 555 

Orchid Monochrome 

Grahic Adplr. 432 

QuCeS Big Blue .... 499 
Vista Max I card 64 K . . 325 
MISCELLANEOUS 
Percom Doubler 8 . . .$167 
Symtec Light Pen 

(IBM PC). 140 

Symtec Light Pen 
(API I/I II).. 200 


Microfazer BK Printer 

Buffer. 135 

Maynard Floppy Drive 
Controller w/Par. Pori 
(ICMPC)__ 229 

PROMETHEUS 

Apple Surance . . . . .$120 

COMPUTERS 
Frankltn/T e te video 
Nec/Xerox — Cat / for 
Price Information 

MONITORS & TERMINALS 

Amdek Video 300 . . . .£ 160 
Amdek RGB Color . . . 699 
NEC 12" Hires Green . 159 
Sanyo 12" HIres Green 199 
USIHi-RLS 12" Amber. 199 
Zenith ZVM 12" Green . 115 
PGS RGB Color.599 

MODEMS 

Novat ion Apple-Cat II . $ 269 
Novation 212 Auto Cat 565 
Hayes Smartmodem . . 225 
Hayes Smart Modem 

1200 . 520 

Micromodem l|. 319 

Hayes Chronograph . . 189 
US Robotics: 

Auto-Dial (Full 
Aulo300/1200) .... 459 
Auto-Line (Auto 
Answer30O/lQOO) . . 399 
PRINTERS 

Epson FX-80..$650 

C. itoh Starwriter .... 1450 
C. Itoh Pro writer .... 485 
Generic Prowfiler . . . 425 

NEC 3530 . 1850 

NEC8123A.. . 469 

Okldata Microline 82A . 460 
Qkidata Microline 83A . 665 
Prism 80 (w/4 options) 

color..1399 

Pri sm 132 (w/4 opt ions) 1547 
Smith Corona TP-1 . . . 625 

DISK DRIVES 

Rana Elite I [AP II) 


(Special).. 

.$299 

Rana Elite il. 

. 420 

Rana Elite 111. 

. 550 

Rana Con 1 roller (AP 11) 

90 

Micro SciA35(AP II) . 

. 399 

Tandon 100-2. 

. 260 


and many more! 
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Listing 1; The VICEP5 program is a software interface between the VIC-20 and the MX-80. It controls output to the printer , 


LINE# 

LOG 

CODE 


LINE 



0001 

0000 




; UICEPS 1 UIC-20 INTERFACE TO THE EPSON MX-SO PRINTER 

0002 

0000 




* 

UIA THE UIC PARALLEL USER PORT 

0003 

0000 




■F 

THE EPSON 

MUST HAUE GRAFTRftN 

0004 

0000 




; ZERO PAGE LOflCTIONS 

000*5 

0000 




RUSMQD 

=$C? 

;REUERSE MODE FLAG 

0006 

0000 




QUOTMO 

=$D4 

;QUOTE MODE FLAG 

000? 

0000 




UICPRT 

=$FB 

;TEMPORARY ZERO PAGE POINTER 

00 OS 

0000 




; UIC PIA LOCATIONS 


0009 

0000 




IORB1 

=$9110 

;I/O REG B 

0010 

0000 




DDRB1 

=$9112 

;DATA DIRECTION REG B 

0011 

0000 




PCR1 

=$911C 

;PERIPHERAL CONTROL REG 

0012 

0000 




IFR1 

=$91 ID 

;INTERUPT FLAG REG 

0013 

0000 




IER1 

=$91IE 

;INTERRUPT ENABLE REG 

0014 

0 000 




; TU 

CONTROLLER LOCATIONS 

0015 

0000 




TUCTL5 

=$9005 

;CHARACTER SET/SCREEN BUFFER PORT 

0016 

0000 




; UIC SUBROUTINES 


001? 

0000 




UICOUT 

=$F2?fl 

;ROUTINE TO SEND CHAR TO SCREEN 

001S 

0000 




; UIC RAM 


0019 

0000 




SYSR 

=$300 

;R REG STORAGE FOR SYS COMMAND 

0020 

0000 




SYSX 

=$300 

;X REX STORAGE FOR SYS COMMAND 

0021 

0000 




DISUEC 

=$326 

;UECTOR TO SCREEN DISPLAY ROUTINE 

0022 

0000 




; EQUATES 


0023 

0000 




CR 

=$0D 

;RETURN CHAR 

0024 

0000 




INSDEL 

=$14 

;INSERT-DELETE CHARACTER 

0025 

0000 




ESC 

=$1B 

;ESCAPE CHARACTER 

0026 

0000 




LF 

=$A 

;LINE FEED CHARACTER 

002? 

0000 




LINLIM 

=60 

;MAX CHARACTERS PER LINE 

002S 

0000 




LF'IGRF 

_o 

— ij 

;PRINTER GRAFIC DENSITY CODE 

0029 

0000 




LPI8 

=9 

;S LINES PER INCH CODE 

0030 

0000 




LPI6 

= 12 

;6 LINES PER INCH CODE 

0031 

0000 





*=$1C00 


0032 

1C 00 




; *+ 



0033 

icoo 




; 

OPEHG i ENTRY POINT TO TURN OH ROUTINE TO 

0034 

1000 




; +* 

ECHO CHARACTERS TO THE PRINTER IN 

0035 

ICOO 





IN FULL 

UIC GRAPHICS 

0036 

ICOO 

20 

26 

ID 

OPEHG 

JSR INITOT 

; IN IT THE PIFi FOR OUTPUT 

003? 

1C 03 

09 

30 



LDA #<GRFOUT 

;MOUE OUTPUT ROUTINE ADDRESS 

0038 

1C 05 

so 

26 

03 


STA DISUEC 


0039 

1C 03 

09 

1C 



LDA #>GRFGUT 


004 0 

1C Oh 

SO 


03 


STA D1SUEC+1 


0041 

1C0D 

20 

60 

ID 


JSR INITF'R 

;INITIALIZE THE PRINTER 

0042 

1C10 

20 

40 

ID 


JSR INILIN 

;INITIALIZE FOR FIRST LINE 

0043 

1C13 

60 




RTS 


0044 

1C14 




: *+ 



0045 

1C14 




; **+ 

OPENR : ENTRY TO TURN ON ROUTINE TO ECHO 

0046 

1C14 




; ** 

CHARACTERS TO PRINTER IN ASCII 

004? 

1014 

20 

26 

ID 

OPENfi 

JSR INITOT 

;1NIT FIR FOR OUTPUT 

0048 

1C 17 

09 

16 



LDA #<ASCOUT 

;MOUE ADDRESS OF ASCII DISPLAY 

0049 

1C 19 

SO 

26 

03 


STA DISUEC 

;ROUTINE TO DISPLAY UECTOR 


Listing 1 continued on page 270 
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Will thisyear’s 
bells ana whistles 
be next year’s 
hoots and howls? 



1922 Republic Avenue, San Leandro, CA 9457? 
(415) 895-0798 A division of G&G Engineerin 
m LIKE THE WHOLE STORY, 

Please send me vour brochure. 




Organization 


Ph o nc . . . .. . 

□ Please Lave a representative call me. 


NOT IF IT'S A GIFFORD. 

Freedom from obsolescence now costs 
less than $10,000 for 3 users. Because 
Gifford Multi-User Computer Systems, 
based on industry standard IEEE 696/ 
S-100 with 20 bus slots, allow ample 
expandability and upgradability as new 
processors and peripherals are introduced. 
For example, up to four additional users 
can be added for only $600 each, plus 
terminal costs. All while protecting your 
investment. 

That's why Gifford computer systems, 
with their dual processor CompuPro 
CPUs, have proven themselves to be THE 


SYSTEM for business and technical 
professionals requiring obsolescence- 
proof, hard-disk computers. 

GIFFORD GIVES YOU THE BEST 
OFTWO SOFTWARE WORLDS, 

We were the first company to develop 
a system that runs any combination of 
8 and 16 bit CP/M™ programs simul¬ 
taneously. So, if you go with Gifford, 
you'll Jtrcouj you can use the thousands of 
8 bit CP/M programs available, PLUS 
any of the more powerful 16 bit programs 

_at the same time. 

And, in addition to compatibility with 
all the CP/M software that's out there, 
you also get Super- 
Calc-8 6 J M dBase II™ 
and MP/M-86 ™ FREE, 


PRICELESS INFORMATION FOR 
THE PRICE OF A STAMP. 

We invite you to cut out the coupon 
and mail it to us today. We'll send you 
a free brochure with detailed information 
regarding all the other advantages of 
going with Gifford. Such as, our exclu¬ 
sive networking and multi-tasking 
telecommunications packages, our two 
year warranty, complete service and 
support, system integration and custom 
application software. Plus all the benefits 
of selecting an IEEE 696/S-100 bus- 
based system. 

MP/M 8-16 is a proprietary implementation of 
MP/M-86 and was configured for CompuPro by 
Gifford Computer Systems. CF/M and MP/M are 
registered trademarks of Digital Research. Super- 
Calc is a trademark of Sordm. dBase II is a trade¬ 
mark of AshtonTate. CompuPro is a trademark 
of Godbout Electronics. Prices and specifications 
subject to change. 


Other centers opening soon nationwide. 


GIFFORD COMPUTER SYSTEMS CENTERS □ SAN LEANDRO, CA 94577 (415) 895-0798 □ SAN FRANCISCO, CA 94104 (415) 391-4570 
□ LOS ANGELES, CA 90064 (213) 477-3921 □ OKLAHOMA CITY, OK 73112 (405) 840-1175 D HOUSTON, TX 77046 (713) 877-1212 □ 
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Listing 1 continued: 


0050 

1C1C 

R9 

ID 


LDR 

#>ftSCOUT 


0051 

1C IE 

8D 

27 

03 

STft 

DISUEC+1 


0052 

1C21 

60 



RTS 



0053 

1C22 




;** 



0054 

1C22 




;*** CLOSE : ENTRY TO 

TURN OFF EITHER ECHO ROUTINE 

0055 

1C22 




; ** 



0056 

1C22 

89 

7R 


CLOSE LDR 

#<t;icouT 

;RESTORE UECTOR TO SCREEN 

0057 

1C24 

SD 

26 

03 

STR 

DISUEC 

.DISPLAY ROUTINE 

0058 

1C27 

R9 

F2 


LDR 

tHJICOUT 


0059 

1C29 

8D 

0-7 

£. 1 

03 

STft 

DIS'JEC+l 


0060 

1C2C 

20 

09 

1C 

JSP 

FILL IN 

;FINISH CURRENT LINE 

0061 

1C2F 

60 



RTS 



0062 

1C30 




;*** GRFOUT : ROUTINE 

TO GENERATE UIC GRAPHICS 

0063 

1C3G 





ON THE 

PRINTER 

0064 

1C30 

8D 

9D 

ID 

GRFOUT STft 

RSftUE 

;SftUE CHARACTER 

0065 

1C33 

48 



PHR 



0 066 

1C34 

8R 



TXR 


;SRUE ALL PEGS 

0067 

1C35 

48 



PHR 


ON STACK 

0068 

1C36 

98 



TYR 



0069 

1C37 

48 



PHR 



0070 

1C38 

RD 

9D 

ID 

LDR 

RSftUE 

GET CHRP BACK 

0071 

1C3B 

20 

7ft 

F2 

JSP 

UICOUT 

SEND TO U1CS SCREEN 

0072 

1C3E 




; NOW CONCEPT THE RSCII 

CHRRRCTEP INTO R UIC 

0073 

1C3E 




;POKE CODE 

KEY OH CP TO END LINE. 

0074 

1C3E 

RR 



TAX 


HI BIT ON? 

0075 

1C3F 

10 

1C 


BPL 

BITOFF 

; HO 

0076 

1C41 

29 

7F 


RND 

#$7F 

YES. TURN IT OFF 

0077 

1C43 

C9 

7F 


CMP 

#$7F 

CONCEPT $7F TO $5E 

0078 

1C45 

DO 

02 


BHE 

N0T7F 


0079 

1C47 

R9 

5E 


LDR 

#$5E 


0080 

1C49 

09 

20 


H0T7F CMP 

#$20 

• CONTROL CHAP ? 

0081 

1C4E 

BO 

OC 


BCS 

NOTCTL 

NO 

0082 

1C4D 

C9 

OD 


CMP 

#CR 

RETURN? 

0083 

1C4F 

F0 

4B 


BEG 

FINL1N 

; YES 

0.084 

1C51 

R2 

D4 


LDX 

ttQUOTMQ 

IN QUOTE NODE' 

0085 

1C53 

F0 

4D 


BEG 

GPFBhK 

NO. THEN IGNORE IT 

0086 

1C55 

09 

CO 


OPR 

#$C0 

; ON 2 HI BITS 

0087 

1057 

DO 

26 


BNE 

SRUPOK 

TO MAKE POKE CODE 

0088 

1C59 

09 

40 


NOTCTL OPR 

#$40 

-TURN ON BIT 6 

0089 

1C5B 

DO 

1C 


BNE 

CKRUS 

AND GO CHECK REUERSE 

0090 

1C5D 

C9 

OD 


BITOFF CMP 

#CP 

RETURN CHRP? 

0091 

1C5F 

F0 

3B 


BEQ 

FINLIH 

YES. END OF LINE 

0092 

1C61 

C9 

20 


CMP 

#$20 

;CONTROL CHARACTER? 

0093 

1C63 

BO 

OR 


BCS 

NOCTL 

NOPE 

0094 

1C65 

f:9 

14 


CMP 

tINSDEL 

YES. IS IT DELETE? 

0095 

1C67 

FO 

39 


BEQ 

GRFBRI 

YES. IGNORE IT 

0096 

1C69 

h6 

D4 


LDX 

QUOTNO 

HO- IS QUOTE MODE ON? 

0097 

1C6B 

DO 

10 


BNE 

HIBIT 

YES, THEN PRINT IT 

0098 

1C6D 

FO 



BEQ 

GPFBRK 

NO. IGNORE IT 

0099 

1C6F 

C9 

60 


NOCTL CMP 

#$60 

,-OUEP $67? 

0100 

1C71 

90 

04 


BCC 

LOWER 

NO 

0101 

1C73 

29 

DF 


RND 

#$DF 

;YES• OFF BIT 5 

0102 

1C75 

DO 

02 


BNE 

CKRUS 


0103 

1C77 

29 

3F 


LONER RND 

#$3F 

TURN OFF BITS 6 & 7 

0104 

1C79 

R6 

C7 


CKRUS LDX 

RUSMOD 

REUERSE MODE ON? 

0105 

1C7B 

FO 

02 


BEQ 

SRUPOK 

■ NO 

0106 

1C7D 

09 

go 


HIBIT OPR 

#$80 

OH BIT 7 TO REUERSE CHARACTER 

0107 

1C7F 

8D 

90 

ID 

SRUPOK STR 

RSRUE 

SRUE POKE CODE 

0108 

IC82 




; CHECK FOR FULL LINE 


0109 

1CS2 

RD 

9E 

ID 

LDR 

LCOUNT 

CHECK CHARACTER COUNT 

0110 

1C85 

C9 

3C 


CMP 

tLINLin 

fiT LIMIT? 

0111 

1C87 

DO 

08 


BNE 

NOTFUl 

NO .• SKIP 

0112 

1C89 

R9 

OR 


LDR 

#LF 

SEND LINE FEED TO PRINTER 

0113 

1C8B 

20 

19 

ID 

7 SR 

F'UTCHR 
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8 MEGABYTES WITH CONTROLLER 16 MEGABYTES WITH CONTROLLER 



7566 Trade Street/San Diego, CA 32121 
Phone |819) 271 -8730/TLX 182786 

XCOMP 

Fast becoming the leader 

YES' I m interested in your ( ) 8MB "Packaye Deal" Your ( ) 16MB "Package Deal . 
i have a {type of computer)...... . 

J am also interested in: ( ) ''Turnkey' Hard Disk Subsystems ( J S100 Hard Disk Subsystem, 
f ) General Purpose Subsystem ( ) SG/R Contra tier for SAIOOO Interlace. ( ) S WH General Purpose 
Controller for Storage Module Drives. ( } AN/R Controller for AMS! Interface Disk and Tape 
( J 5G/S t SM/S and AN/S same as others tor the S100 bus 


Name .... 

Company Name 


Address_ 

City... 

CPM fe a registered ttademaifc of digital Research 


Circle 451 on inquiry card. 


XG’OMP's super Hard Disk 8MB or 16MB 
' Package Deal' both have a complete one-year 
warranty on parts and workmanship 1 

The Deal , 


XCOMP a worldwide leader in the Hard Oisr 
business for six years is now ottering a 
Package Deal to OEMs second to none 1 Take 
your choice: The 8MB or the 16MB. Both are 
Hard Disk specials that indeed offer more 

More Storage. More Value. More Support 
and More Speed. 

With the 8MB or the 16MB "Package Deal you 
net a formatted drive and controller Choose 
from 2 models: 1) The ST/S forSIOQ Computers 
and the 2 ] The ST/R General Purpose Controller 
with simple 8-bit micro interface for single board 
computers There is an optional Z-80 Adapter for 
the GP Computet that allows you to just plug er 
in . Nothing to build' 

PICK A COMPUTER. 

You pick the micro computet and XCOMP 
will probably be able to provide a Package 
Deal or a Turnkey Subsystem to fulfill your 


^ The 8MB “Package Dear j S9BO. ;•■■■ 
IGfflt Package Deal" is diFy SI 280, You 
get a 2-^Brd Controller and m 8 or 16MB Mini' 
scribe Drive, Gptionaf ^equipment i refries 
Software Cable Adapter and MftSnp 
Enclosure [pictured] 

No sense in shopping around. 

Package Deaf like this anywhere 

Next Step^ 


'Turnkey" Subsystems are available for 
OEMs. Ask for details. The Subsystem pictured 
above shows the available enclosure. 


WE RE MAKING LIFE EASIER FOR OEMs. CALL N0W.(G19) 271-8730. 

End users can take advantage of XCOMP quality and low prices by contacting their local dealers 






















QUADBOARD 

by Quadram you can keep your options 
open for tomorrow's technology. Following 
in the tradition of Quadram Quality, four 
of Quadram's best selling IBM boards 
have been combined into one board. 
Your remaining slots will be left free and 
available to accommodate future expan¬ 
sion needs and uses which you may not 
even be able to contemplate today. 



THE FIRST AND ONLY 
BOARD YOUR IBM PC 
MAY EVER NEED. 

Your IBM personal computer is a very 
versatile piece of equipment. Perhaps 
more versatile than you realize. New 
applications and functions are being 
developed every day. Now with Quadboard 


PROVEN DESIGN. 

Quadram has been shipping IBM boards 
with each of fhe Quadboard functions 
on separate boards since December, 
1981 They are still available os separates 
(including a Dual Port Async Board) for 
those who desire a quality board but do 
not need to keep slots open for future 
expansion And they all come with a 
one year warranty from the leader in 
technology applica*ons 


256K MEMORY EXPANSION. 

Socketed and expandable in 64K 
increments to 256K, lull parity generation 
and checking ore standard. A Quad- 
board exclusive feature allows parity to 
be switch disabled to avoid lock-up 
upon error detection. The dip switches 
otso allow it to be addressed starting 
on any 64K block so that it takes up only 
os much as it has memory installed. 
Memory access and cycle time naturally 
meetali IBM specifications. 


CLOCK/CALENDAR. 

Quadboard eliminates the hassle of 
manually inputting the date on system 
boot-up by providing for the clock and 
all software routines necessary for 
inserting the appropriate programs on 
your diskettes, the internal computer 
clock is automatically sel for compati¬ 
bility with most software routines which 
utilize clock functions. On-board battery 
keeps the clock running when the 
computer is off. 


SEE OUR AD ON PAGE 78 























BYQUADRAM 


ALL ON ONE BOARD 

Now you can utilize all the PC's capacity 
with Quadram's extremely flexible con¬ 
figurations. And it's totally compatible 
with IBM hardware, operating systems, 
and high level languages. It's a full-size 
board that can be inserted into any free 
system slot and it even includes a card 
edge guide for securely mounting the 


SOFTWARE TOO! 

With Quadboard you receive not only 
hardware but extensive software at no 
extra cost. Diagnostics, utilities, and 
Quad-RAM drive software for simulating 
a floppy drive in memory (a super-fast 
SOLID STATE DISK!) are all part of the 
Quadboard package. 


’T *jT? 


PARALLEL PRINTER I/O. 

A16 pin header on Quad hoard is used 
for inserting a shod cable containing a 
standard DB25 connector The connector 
is then mounted in the knock-out hole 
located in the center otthe PC back¬ 
plane. The parallel port can be switch 
disabled or addressed as Printer 1 or 2. 
No conflict exists with the standard 
parallel port on the Monochrome board. 
The internal coble, connector and 
hardware are all included. 


ASYNCHRONOUS (RS232) 
COMMUNICATION ADAPTER 

Using the same chip as that on the IBM 
ASYNC board, the device is software 
programmable for baud rate, character, 
stop, and parity bits. A male DB25 
connector located on the back connector 
is identical to that on the IBM Async 
Adapter, The adopter is used for 
connecting modems, printers (many 
letter quality printers require RS232), 
and other serial devices. Switches 
allow the port to be configured as COM1 
or COM2 and the board fully supports 
IBM Communications Software, 


INCREDIBLE PRICE! 

Priced at $595 with 64K installed, $775 
with I28K, $895 with 192K and $995 
with 256K 
ASK YOUR DEALER. 

All products ore sold through local 
personal computer dealers. If yours 
does not stock Quadram, 
please ask him to call us 
ot (404) 923-6666. 

QUADFV\M 

CORPORATION 


4357 Park Drive / Norcross, Ga 30093 

_Circle 357 on inquiry card._ 
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0114 

1C8E 

20 

40 

ID 

JSR IHILIN 

;SETUP FOR NEW LINE 

0115 

1C91 

RD 

9D 

ID 

NQTFUL LDR RSRUE 

;RETRIEUE POKE CODE 

0116 

1094 

20 

BF 

1C 

JSR SEND 

;SEND CHAR TO PRINTER 

0117 

1C97 

EE 

9E 

ID 

INC LCOUNT 

;COUNT IT 

0118 

1C9A 

DO 

06 


BNE GRFBfiK 

;SKIP TO END 

0119 

1C9C 




;FINISH LINE 


0120 

1C9C 

20 

R9 

1C 

FIKLIN JSR FILLIN 

;FILL LINE WITH BLANKS 

0121 

1C9F 

20 

40 

ID 

JSR INILIN 

;INITIALIZE NEW LINE 

0122 

1CR2 

68 



GRFBflK PLR 

RESTORE ALL REGS 

0123 

1CR3 

R8 



TRY 


0124 

1CR4 

68 



PLR 


0125 

1CA5 

fifi 



TAX 


0126 

1CA6 

68 



PLR 


0127 

1CR7 

18 



CLC 


0128 

1CR8 

60 



RTS 

;RHD RETURN 

0129 

1CR9 




;*** FILLIN : FILL REMAINDER OF LINE WITH BLANKS 

0130 

ICR9 

RE 

9E 

ID 

FILLIN LDX LCOUNT 

;GET CHAR COUNT 

0131 

icrc 

EO 

3C 


CF'X #LINLIM 

;RT LIMIT? 

0132 

1CRE 

BO 

OR 


BCS HXTLIN 

;YES. QUIT 

0133 

1CB0 

R9 

20 


LDR #32 

;NO > SEND fl BLANK 

0134 

1CB2 

20 

BF 

1C 

JSR SEND 


0135 

1CB5 

EE 

9E 

ID 

INC LCOUNT 

;COUNT IT 

0136 

1CB8 

DO 

EF 


BNE FILLIN 

;REPEAT 

0137 

lCBfl 

R9 

OR 


HXTLIN LDR #LF 

;SEND LINE FEED TO PRINTER 

0138 

ICBC 

4C 

19 

ID 

JMP PUTCHR 


0139 

1CBF 




;*** SEND ! ROUTINE 

TO USE UIC POKE CODE TO FIND 

0140 

1CBF 




; THE CHARACTER PATTERN.. COHUERT IT TO 

0141 

1CBF 




; THE PRINTERS FORMAT AND SEND TO PRINTER 

0142 

1CBF 




; FIRST CALC THE ADDRESS OF THE CHARACTER 

0143 

1CBF 

85 

FB 


SEND STfl UICPfiT 

;SRUE POKE CODE 

0144 

1CC1 

R9 

00 


LDR #0 

;IN PATTERN POINTER 

0145 

1CC3 

85 

FC 


STfl UICPRT+1 


0146 

1CC5 

RO 

02 


LDY #2 

;LOOP TO MULTIPLY THE POKE CODE 

0147 

1CC7 

IS 



MULT8 CLC 

;BY 8 TO GET OFFSET INTO CURRENT 

0148 

1CCS 

26 

FB 


ROL UICPfiT 

;CHARACTER SET 

0149 

1CCR 

26 

FC 


ROL UICPRT+1 


0150 

1CCC 

88 



DEY 


0151 

1CCD 

10 

F8 


BPL MULT8 

;THREE TIMES THRU 

0152 

1CCF 

R2 

SO 


LDX #*80 


0153 

1CD1 

RD 

05 

90 

LDR TUCTL5 

;USE DATA FROM TU CHIF TO 

0154 

1CD4 

29 

nc 


AND #*C 

;DETERMIHE LOCATION OF 

0155 

1CD6 

FO 

02 


BEQ NORLT 

;GF CURRENT CHARACTER SET 

0156 

1CD8 

R2 

10 


LDX #*10 


0157 

1CDR 

8R 



NORLT TXR 

;RDD IN HI NYBBLE 

0158 

1CDB 

18 



CLC 

;OF CHARCACTER SET ADDRESS 

0159 

1CDC 

65 

FC 


ROC UICPRT+1 


0160 

IC'DE 

85 

FC 


STR UICPRT+1 


0161 

1CE0 

RD 

05 

90 

LDR TUCTL5 

;CALC SECOND NYBBLE UALUE 

0162 

1CE3 

29 

03 


AND #*3 


0163 

1CE5 

18 



CLC 


0164 

1CE6 

OR 



RSL fi 


0165 

ICE7 

OR 



RSL fl 


0166 

ICES 

65 

FC 


RDC UICPRT+1 

;RND ADD IT IN 

0167 

ICES 

85 

FC 


STfl UICPRT+1 

0168 

1CEC 




; COHUERT UIC PATTERN TO PRINTER PATTERN 

0169 

1CEC 

RO 

07 


LDY #7 


0170 

1CEE 

El 

FB 


BYTLUP LDR fUICPRT>,Y 

;GET A UIC PATTERN ROW 

0171 

1CF0 

R2 

00 


LDX #0 


0172 

1CF2 

OR 



BITLUP RSL R 

;SHIFT EACH BIT INTO R 

0173 

1CF3 

7E 

95 

ID 

ROR PRTPRT.X 

;COLUMN OF THE PRINTER PATTERN 

0174 

1CF6 

E8 



I NX 


0175 

1CF7 

EO 

08 


CPX #8 

;60T ALL S? 

0176 

1CF9 

90 

F7 


BCC BITLUP 

;NG. DO ANOTHER 

0177 

1CFB 

88 



DEY 

;YES BUMP Y TO NEXT ROW OF UIC PATTERN 

0178 

1CFC 

10 

FO 


BPL EYTLIJP 

;DO ALL 8 

0179 

1CFE 




; SEND CONUERTED PATTERN TO PRINTER 
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DATA STORAGE FROM 1 TO 






LDP S100 Bus Systems: 
Designed for high 
reliability, flexibility 
and upgradeability. 

Lomas Data Products offers a variety of pre¬ 
packaged computer systems, and options, allowing 
a user to quickly configure a system for his 
individual requirements. With disk storage from 1 
to 33.2 MegaBytes of formatted data, LDP systems 
are ideal for any business or scientific application. 

LDP systems offer the following advanced features: 

■ 10 MHz 8086 CPU 

■ IEEE 696 (SI00) standard expansion 

■ Up to 1 MegaB yte of main memory 

■ Battery backed up clock calendar 

■ Supports CP/M-86* MP/M-86* 
CONCURRENT* CP/M* and MS-DOS** 

■ Supports up to 8 users under MP/M-86 

■ Runs CP/M programs under either software 
simulation or on our slave Z80 processor board 

■ Floppy disk or streaming tape backup of 
Winchester drives 

Call LDP for a full line of quality SI00 bus products 
. . . systems, software and "no-nonsense 11 boards. 


Dealer and OEM 
inquiries invited. 



LOMAS DATA PRODUCTS, INC. □ 66 Hopkmton 
Road, Westboro, Mass. 01581 □ Tel: (617) 366-6434 


* Trademark of Digital Research ** Trademark of Microsoft 


Circle 238 on inquiry card. 
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0180 

1CFE 

ft2 

00 



LDX 

#0 


0181 

1DOO 

eD 

95 

ID 

OUTLUP 

LDR 

F'RTPRT , X 

;GET fl DOT COLUMN 

0182 

ID 03 

20 

19 

ID 


JSR 

PUTCHR 

;SEND TO PRINTER 

0183 

ID 06 

RC 

9F 

ID 


LDY 

DOTFLG 

;DOUBLE DOT MODE? 

0184 

ID 09 

CO 

01 



CPY 

#1 


0185 

ID OB 

DO 

03 



BNE 

NOZDOT 

;HO, SKIP 

0186 

1D0D 

20 

19 

ID 


JSR 

PUTCHR 

;YES, SEND IT RGRIN 

0187 

ID 10 

E8 



NOZDOT 

I NX 



0188 

1D11 

EO 

08 



CPX 

#8 

; DONE ALL? 

0189 

1D13 

90 

EB 



BCC 

OUTLUP 

; HO • REPEAT 

0190 

1D15 

60 




RTS 



0191 

1D16 




; *** 

RSCOUT : ROUTINE TO SEND RSCII CHRRRCTER TO PRINTER 

0192 

1D16 

20 

7R 

F2 

flSCOUT 

JSR 

UICOUT 

;SEND TO SCREEN 

0193 

1D19 




; SEND BYTE TO PRINTER 

0194 

1D19 

48 



PUTCHR 

PHfi 


;SRUE CHRRRCTER 

0195 

1D1R 

B9 

10 



LDR 

#*10 

;TEST INTERRUPT BIT 

0196 

ID1C 

2C 

ID 

91 

WRITO 

BIT 

IFR1 

;IN FLAG REG 

0197 

1D1F 

FO 

FB 



BEQ 

WRITO 

;WAIT UNTIL IT TURNS ON 

0198 

1D21 

68 




PLfl 


;THEN SEND CHARACTER 

0199 

1D22 

8D 

10 

91 


STR 

IORB1 

0200 

1D25 

60 




RTS 



0201 

1D26 




; *** 

INITOT : INITIALIZE PIR FOR OUTPUT 

0202 

1D26 

RD 

1C 

91 

INITOT 

LDR 

PCR1 

;GET PCR 

0203 

1D29 

29 

OF 



RND 

#$0F 

;CLEAR B PORT BITS 

0204 

1D2B 

09 

RO 



ORR 

#$R0 

;SET IT TO RIJTO PULSE MODE 

0205 

1D2D 

8D 

1C 

91 


STR 

PCR1 

;RND STORE IN PCR 

0206 

1D30 

R9 

10 



LDR 

#$10 

;DISABLE INTERRUPT 

0207 

1D32 

8D 

IE 

91 


STR 

IER1 


0208 

1D35 

R9 

FF 



LDR 

#$FF 

;SET ALL BITS TO OUTPUT 

0209 

1D37 

8D 

12 

91 


STR 

DDRB1 


0210 

1D3R 

R9 

00 



LDR 

#0 

;START WITH R NULL 

0211 

1D3C 

8D 

10 

91 


STR 

IORB1 


0212 

1D3F 

60 




RTS 



0213 

1D40 




; *** 

INILIN : PREPARE FOR SENDING fi LINE 

0214 

1D40 

R9 

00 


INILIN LDR 

#0 

;CLEAR LCOUNT 

0215 

1D42 

8D 

9E 

ID 


STR 

LCOUNT 

;START ESCAPE SEQ 

0216 

1D45 

R9 

IB 



LDR 

#ESC 

0217 

1D47 

20 

19 

ID 


JSR 

PUTCHR 


0218 

ID4R 

RD 

9F 

ID 


LDR 

DOTFLG 

;DOUBLE DOT MODE REQUESTED? 

0219 

1D4D 

C9 

01 



CMP 

#1 


0220 

1D4F 

DO 

08 



BNE 

ONEDOT 

; HOPE 

0221 

1D51 

R9 

4C 



LDR 

#'L' 

;YES > 960 MODE 

0222 

1D53 

RO 

CO 



LDY 

#<960 

;LORD 960 INTO X RND Y 

0223 

1D55 

R2 

03 



LDX 

#>960 


0224 

ID57 

DO 

06 



BNE 

PUTREG 

;GO SEND 

0225 

1D59 

R9 

4B 


ONEDOT 

LDR 

#'K y 

;480 MODE 

0226 

1D5B 

RO 

EO 



LDY 

#<480 

;480 INTO X & Y 

0227 

1D5D 

R2 

01 



LDX 

#>480 


0228 

1D5F 

20 

19 

ID 

PUTREG 

JSR 

PUTCHR 

;SEND CODE 

0229 

1D62 

98 




TYR 



0230 

1D63 

20 

19 

ID 


JSR 

PUTCHR 

;AND THEN COUNT 

0231 

1D66 

8fl 




TXR 



0232 

1D67 

4C 

19 

ID 


JMP 

PUTCHR 


02o<j 

1D6R 




; +** 

INITPR ; STARTUP INITIALIZATION FOP. PRINTER 

0234 

1D6R 

R2 

00 


INITPR 

LDX 

#0 


0235 

1D6C 

BD 

92 

ID 

IPRLUP 

LDR 

PRTRB.-X 

;GET fl BYTE 

0236 

1D6F 

FO 

06 



BEQ 

IPDUN 

;QUIT IF 0 

0237 

1D71 

20 

19 

ID 


JSR 

PUTCHR 

;SEND IT 

0238 

1D74 

E8 




I NX 



0239 

1D75 

DO 

F5 



BNE 

IPRLUP 


0240 

ID77 

1D7R 

RE 

OC 

03 

IPDUN 

LDX 

SYSR 

;GET R REG 

0241 

R9 

(19 



LDR 

#LFT8 

;GET 8 LPI CODE 

0242 

1D7C 

EO 

oi 



CF’X 

#1 

;1=8LPI 

0243 

1D7E 

FO 

03 



BEQ 

PUTDEN 

;YES> 8LPI 

0244 

1D80 

R9 

08 



LDR 

#LPIGRF 

;LORD GRAPHIC DENSITY CODE 

0245 

1D82 

EO 

02 



CPX 

#2 

;2=GRRPHIC DENSITY 
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WESTICO -The Software Express Service that really delivers 


Designed for 8 bit and 16 bit personal computers. 


Westico — for the best and most 
current software. Your order is 
shipped at once, and expert tech¬ 
nicians are always on hand to pro¬ 
vide assistance and advice. When 
you need the finest software avail¬ 
able, call Westico. Among the 300 
quality programs in stock: 


MIcroGANTT — Sophisticated proj¬ 
ect planning system which uses Criti¬ 
cal Path Method analysis. Interactively 
defines tasks which comprise a proj¬ 
ect and displays a Gantt chart of the 
resulting plan. Budget costs and work 
hours are also calculated and dis¬ 
played automatically, An entire proj¬ 
ect can be included in a more global 
project as a single task, All data is 
easy to modify and can be displayed 
or printed. $395/$25. 

T/MAKER III — Powerful yet easy to 
use data processing tool with inte¬ 
grated full-feature word processor. 

Can be used to maintain and process 
data for complex financial projec¬ 
tions, Allows user to define equations 
to automatically process data in 
tables. Sorts data, tallies frequency 
distributions, executes cross-tabula¬ 
tions. Repositions columns of data, 
prepares tables for printing in reports, 
and makes bar charts. Advanced vis¬ 
ually oriented word processing fea¬ 
ture does multi-line headers and 
footers and footnotes. $275/370. 
STATPAK —Statistics software library 
in Microsoft BASIC. Performs probabil¬ 
ity calculations, one independent 
variable statistics, discrete distribution 
functions, continuous distribution func¬ 
tions, regression analysis, means test¬ 
ing, survey data/contingency tables, 
non-parametrlc statistics and analysis 
of variance, Includes plotting and file 
management modules, $500/$40, 
PRIORITIES — Easy to learn system for 
efficient time management. Schedules 
and prioritizes daily and recurring 
tasks and appointments for individuals 
or entire staff, Tasks not accom¬ 
plished on schedule automatically 
appear on the next day's agenda, 
which can be updated and printed at 
any time. Saves valuable time be¬ 
cause necessary data such as names 
and phone numbers are included 
on the agenda, $195/535. 


WONDERCALC — Spreadsheet that 
collects data and prepares financial 
reports and projections. Handles up to 
99 columns and 998 rows of data, 

Can consolidate multiple spread¬ 
sheets into an overall report (3D cal¬ 
culation], Produces graphic reports, 
Includes sort program for data 
manipulation, $395/ — , Inhibited ver¬ 
sion for use by branch offices or secre¬ 
taries, $195/ —. 

PROPERTY MANAGEMENT — Man¬ 
ages real estate accounting from sin¬ 
gle family homes to office complexes. 
Reports include operating state¬ 
ments, G/L accounts, A/P accounts, 
late rents, tenant/vendor lists, etc, 
$695/335. 

MINIMODEL — Financial planning 
tool, Does big financial planning jobs 
at micro prices for cash flow projec¬ 
tions, financial forecasting, venture 
analysis, project planning and risk 
analysis. Models limited only by disk 
space, Report content and format 
totally under user control. $495/$50. 


GRAFTALK — Easily mastered graph¬ 
ics business tool capable of produc¬ 
ing bar, pie, line and symbol charts. 
Compatible with numerous graphic 
CRTs and plotters, Can use letter- 
quality and dot matrix printers for high 
resolution graphics. $450/$40. 
VERDICT — For law offices with up to 
25 attorneys and a total of 35 time¬ 
keepers (including paralegals, secre¬ 
taries, etc.], Ail time and expenses are 
distributed to client accounts or other 
designated overhead accounts. Pro¬ 
duces monthly client review sheets 
and ready-to-mall itemized bills. 
$995/$ 50, 

BILLKEEPER — For professional offices 
— architects, accountants, engineers, 
consultants, ad agencies, Ail the fea¬ 
tures of VERDICT including analysis of 
each professional's billings, aging of 
receivables, analysis of the work effort 
of each timekeeper. $995/$50. 


The Westico 24-Hour Computer Hotline for 300 or 1200 
baud modems (203)853-0816 for detailed information 
and quick access ordering. 



* Westico has more than 300 programs 
that work on a wide variety of microcom¬ 
puters including ADDS Multivision, Altos, 
Apple, Canon, CPT, Cromemco, DEC, 
Dynabyte, Eagle, Exxon, Facit, Hewlett- 
Packard, IBM, fntersystems, Intertec, Kay- 
pro, Monroe, NEC, North Star, Northern 
Telecom, Ohio Scientific, Otrona Attache, 
Radio Shack, Rainbow 100, Syntrex, Televl- 
deo, Vector Graphic, Victor Xerox, Zenith. 
We're working hard to be your software 
company 


Send for FREE 1983 catalog 


4 Ways to order 

• Writ© Westico, Inc., 25 Van Zant Street, 
Norwalk, CT 06855. 

* Cal] (203) 853-6880. 

• Telex 64-3788. 

* Dial-up our 24-hour computer (300 
or 1200 baud) (203) 853-0816. 

COD, MasterCard and VISA accepted, 

Prices do not Include shipping and are 
subject to change, In CT add 7Va% 
sales tax. All sales final. 

Manual price may be credited toward 
purchase of software, 

Dealer inquiries Invited. 


Copyright © 1983 Westico, Inc, WES-59 

WESTICO 

The Software Express Service 

25 Van Zant Street • Norwalk, Connecticut 06855 
(203) 853-6880 * Telex 64-3738 













Listing 1 continued: 


0246 

1D84 

FO 

02 


BEQ. PUTDEN 

;YES 

024? 

1D86 

89 

OC 


LDA #LPI6 

;ELSE DEFAULT TO 6 LPI 

0248 

1D88 

20 

19 

ID 

PUTDEN JSR PUTCHR 


0249 

1088 

AD 

OD 

03 

LDR SYSX 

;SAME DOT MODE FLAG 

0250 

1D8E 

8D 

9F 

ID 

STfl dotflg 


0251 

1D91 

60 



RTS 


0252 

1D92 




; PRINTER FARM TFlBLES 

0253 

1D92 

IB 



PRTRB .BYT ESC.. .• 0 


0254 

1D93 

41 





0255 

1D94 

00 





0256 

1D95 




; DATA AREAS 


0257 

1D95 




PRTPAT +=*+8 

;PRINTER PATTERN AREA 

0258 

1D9D 




RSRUE *=*+! 

;CHARACTER TEMPORARY 

0259 

1D9E 




LCQUNT +=*+1 

;CHARACTER IN LINE COUNTER 

0260 

1D9F 




DOTFLG *=++1 

;DGT MODE FLRG 

0261 

1DA0 




LAST .END 


0262 

lDRO 




ERRORS^ 0000 



SYMBOL CROSS REF FOR UIC TO EPSON MX-80 INTEFFACE PAGE 05 
SYMBOL DEFINED REFERENCES 


A 

0000 

0172 

0165 

0164 




ASRUE 

0258 

0115 

0107 

0070 

0064 



RSCGUT 

0192 

0050 

0048 





BITLUP 

0172 

0176 






BITOFF 

0090 

0075 






BYTLUP 

0170 

0178 






CKRUS 

0104 

0102 

0089 





CLOSE 

0056 







CR 

0023 

0090 

0082 





DDRB1 

0010 

0209 






DISUEC 

0021 

0059 

0057 

0051 

0049 

0040 0038 


DOTFLG 

0260 

0250 

0218 

0183 




ESC 

0025 

0253 

0216 





FILLIN 

0130 

0136 

0120 

0060 




FINLIN 

0120 

0091 

0083 





GRFBAK 

0122 

0118 

0098 

0095 

0085 



GRFOUT 

0064 

0039 

0037 





HIB IT 

0106 

0097 






IER1 

0013 

0207 






IFR1 

0012 

0196 






INILIN 

0214 

0121 

0114 

0042 




IN I TOT 

0202 

0047 

0036 





INITPR 

0234 

0041 






INSDEL 

0024 

0094 






I ORB! 

0009 

0211 

0199 





IPDUN 

0240 

0236 






IPRLUP 

0235 

0239 






LAST 

0261 







LCQUNT 

0259 

0215 

0135 

0130 

0117 

0109 


LF 

0026 

0137 

0112 





LINLIM 

0027 

0131 

0110 





LOWER 

0103 

0100 






LPI6 

0030 

0247 

0241 






LPI8 

0029 






LPIGRF 

0028 

0244 






MULT 8 

0147 

0151 






NORLT 

0157 

0155 






NGCTL 

0099 

0093 






N0T7F 

0080 

0078 






NOTCTL 

0088 

0081 






NOTFUL 

0115 

0111 






N02D0T 

0187 

0185 






NXTLIN 

0137 

0132 






ONEDOT 

0225 

0220 






OPENA 

0047 







OPENG 

0036 







OUTLUP 

0181 

0189 






PCR1 

0011 

0205 

0202 





F’RTAB 

0253 

0235 
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Expand your possibilities with 
Concurrent CP/7VT 

If you have to wait impatiently for your personal 
computer to finish a job before moving on to another 
task, you need Concurrent CP/M* This new software tech¬ 
nology from Digital Research increases the productivity 
of your IBM PC by allowing you to do more with it. 

Using Concurrent CP/M, you can run several 
programs simultaneously, switching instantly from one 
program to another. For the first time you can write a letter 
while you do your financial planning. For the first time 


you can write text while printing other documents* For 
the first time you can edit programs while your program 
compiles. Concurrent CP/M is the best investment 
you can make in microcomputing because it multiplies 
the value of your hardware and lets you use all the CP/M 
compatible programs* And if you're developing software, 
it ensures that you’re on the crest of the hottest new 
wave in the business. 

So quadruple the effectiveness of your IBM Per¬ 
sonal Computer with Concurrent CP/M. See your local 

microcomputer dealer. „ 

r Circle 144 on inquiry card. 


Now your IBM PC can do 
more than one thing at a time 



DIGITAL 

RESEARCH 


The logo, ugline and names of DRi products are either 
trademarks or registered trademarks of Digital 
Research Inc 

IBM is a registered trademark of International Business 
Machines, Corp 

c Copyright by Digital Research Inc. 


The creators of CP/M 




































Listing 1 continued: 


PRTPRT 0257 
PUTCHR 0194 
PUTDEN 0248 
PUTREG 0228 
QUOTMO 0006 
RUSMOD 0005 
SfiUPOK 0107 
SEND 0143 
SYSR 0019 
SYSX 0020 
TUCTL5 0015 
UICOUT 0017 
UICPRT 0007 
WRITG 0196 
X 0000 

Y 0000 


0181 

0173 


0248 

0237 

0232 

0246 

0224 

0243 


0096 

0104 

0084 


0105 

0087 


0134 

0240 

0249 

0116 


0161 

0153 


0192 

0071 

0058 

0170 

0197 

0167 

0166 

0235 

0170 

0181 

0173 


0230 0228 0217 0186 0182 0138 0113 


0056 

0160 0159 0149 0148 0145 0143 


Text continued from page 266: 

Location 781 passes the horizontal density to the 
OPEN routine. The MX-80 offers two horizontal den¬ 
sities in graphic mode: 480 dots per line (DPL) and 960 
DPL. Entering a 1 into location 781 produces the 960 DPL 
mode, and entering anything else in 781 produces the 480 
DPL mode. In both modes 60 VIC characters are printed 
on a line. In 960 DPL mode, each dot of a VIC character 
is printed twice, resulting in a very black, dense printout. 
In 480 DPL mode each dot is printed only once, resulting 
in lighter print. 

Printing in graphics mode slows the speed of the 
MX-80 considerably. It cannot print bidirectionally in 


graphics mode, thus halving the normal printer speed. It 
takes two passes to print a line in 480 DPL mode, slowing 
printer speed to one-fourth the normal rate. In 960 DPL 
mode the printing speed is reduced by one-half and it 
takes four passes to print each line, resulting in one-six¬ 
teenth of normal printing speed. 

Once the OPEN routine has been executed, any char¬ 
acter that is displayed on the screen will also go to the 
printer; Characters that are entered directly into the 
screen buffer with a POKE command will not be printed. 
When you have finished printing, you can turn off the 
printer by entering the command SYS (7202) to execute 
the CLOSE routine, which restores the display vector. No 



This total IFR System disk features gobs of menu 
selectable flight programs each with breath 
taking realistic picture graphics, moving scenery, 
airport approaches, holding patterns and much 
much more. 


$50.00 At your Computer Store or direct from 

Visa Mastercard 

Programmers Software 
2110 N. 2nd Street 
Cabot, Arkansas 72023 
(501) 843*2988 


5 INCH HARD DISK SUDSYSTEMS 
WITH LOW COST PER MEGABYTE. 



Tarbelt 5-Inch hard disk subsystems with amazingly low cost 
per megabyte are available in 5 r 10 or 16 megabyte formatted 
configurations. 

Subsystem includes 5-inch hard disk drive. 8inch metal frame 
with 5-volt and 12-volt regulators or optional cabinet with power 
supply, hard disk controller and cable, CP/M 2,2 for Tarbell 
floppy and hard disk,, and documentation. 

Data transfer rate is 5 megabits per second and average seek 
time 120 milliseconds. 


LESS COST PER MBYTE 


5 Mbyte...-$2095 

10 Mbyte ....._$2265 

16 Mbyte_$2375 

Cabinet with 

power supply.$200 



950 Dovten Place, Suite B 
Carson, California90746 
(213) 538-4251 


CPfM is a Irademark ol Digital Research 
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EXTRA 


EXTRA 


S-100 World News 


\CROTECH International Corporation 


22133 Cohasset Street, Canoga Park, California 91303 • 213-887-5737 


MAX—256K to 1M 
S-100 Memory 



age achieved bv DGS' CAT 1600 Series 
lor video graphic workstation , Picture 
urtesy of Digital Graphic Systems ; Inc , 
e story below. 

rRAPHICS: 
fOW MAX I MIZED 

\NOGA PARK-March 30, 1983-The 
icreasing costs and increasing density of 
emory made possible the present boom in 
gital graphics. Graphic systems designers 
e now able to take another major step with 
e introduction of MAX-M, a one megabyte 
emory board for S1983. As large size sys- 
m memory and multi-megabyte Virtual 
isk„ MAX-M opens up major new low cost 
iplementaiions. 

Wayne Maw, Director 
of R &D for RGB Dynam¬ 
ics. Salt Lake City, Utah, 
reports, 4, My application 
is dependent on speed. 
With the Macro tech dy¬ 
namic board, 1 have the 
needed speed" The RGB 
system is a Z80-based, 
igh resolution color directory system for 
lopping malls, due for April release. 
Empirical Research Group of Kent, Wash- 
igton, creates a state-of-the-art high 
^solution color video graphics system by 
itegrating their fast 68000 computer, Maero- 
jch system memory, and the color video 
nage processor from Digital Graphic Sys- 
;ms, Inc., Palo Alto, California. Radcliffe 
Goddard of Digital Graphics states, "High 
Deed image processing requires large system 
lemory to provide instantaneous display 
-ame paging!’ 

The demand for MAX-M by the graphics 
idustry was nearly instantaneous following 
he initial Macro tech announcement. M 


CANOGA PARK—March 30,1983-Mike 
Pelkey, Macrotech International president, to¬ 
day released details of the revolutionary 
MAX line of S-100 memory boards. Pelkey 
stated: 1 IEEE-696 now has a new standard 
for dynamic memory. The MAX product line 
offers 256K to 1M, at a price that ranges down 
to less than 50.00023 per biC Pelkey contin¬ 
ued, “The Ml product line now includes our 
ultra fast (70 ns) 128K static memory, with 
battery backup capability, plus the 150 ns 
dynamic memories—in every 128K step from 
256K through 1M (1024K) bytes, and add-on 
kits to permit field upgrade of sizes!" 

The extreme density of the MAX family is 
made possible through the use of proprietary 
PALs (programmable array logic). Also stated 
as available for add-on to any size MAX is 


PRICE INDEX 

SIZE 

P/N 

PRICE 

Static Memory 128K 

128-ST 

$1232 

Dynamic Memory 256K 

MAX-256 

$1106 

24-bit 384K 

MAX-384 

1292 

Addressing 512K 

MAX-512 

1647 

768K 

MAX-768 

1815 

896K 

MAX-896 

1 898 

1M 

MAX-M 

1983 

With 16-bit M 3 Addressing < 

option, add S91 

FROM/TO 

P/N 

PRICE 

Upgrade Kits 256K/384K 

MKT-2/3 

$ 192 

256K/512K 

MKT-2/5 

692 

256K/768K 

MKT-2/7 

876 

256K/896K 

MKT-2/8 

967 

256K/1M 

MKT-2/M 

1060 

384K/512K 

MKT-3/5 

800 

384K/768K 

MKT-3/7 

784 

384K/896K 

MKT-3/8 

876 

384K/1M 

MKT-3/M 

968 

512K/768K 

MKT-5/7 

284 

512K/896K 

MKT-5/8 

376 

512K/1M 

MKT-5/M 

468 

768K/896K 

MKT-7/8 

192 

768K/1M 

MKT-7/M 

284 

896K/1 M 

MKT-8/M 

192 

M 3 option 

MKT-M3 

121 

Software (provided on 8" disk) 


Virtual Disk for MP/M it* and CP/M 2.2. 


CP/M 3,0* Bios modules. 



CP/M memory tests 


* 25 

Ma n ua Is (sol d se pa ra te ly) 



128/ST 


$ 15 

MAX Technical Manual 


15 


Macroteeh’s popular M 3 memory mapping 
architecture. M 3 permits the 16-bit address 
space of an 8-bit processor to be dynamically 
mapped in 4K pages into as much as 16 mega¬ 
bytes of physical memory. 

Parity error detection and 8/16 bit data 
transfer capabilities are provided as standard 
on the MAX series memory board. M 

Software for M 3 
Available 

BURBANK-March 30, 

1983-“M 3 bank switch¬ 
ing for 8-bit processors 
is much more useful with 
the new creative systems 
programs’/ states Dan 
West of Westcom Sys¬ 
tems Inc, MP/MII* disk 
intensive applications 
are greatly improved with the new Virtual 
Disk routines now available through Macro- 
tech OEM’s and dealers for their M 3 mem¬ 
ory boards. 

Westcom Systems, as the software consult¬ 
ing firm for Macrotech, has also provided sub 
routine listings to easily incorporate M 3 
mapping into the new CP/M 3,0* (CP/M 
Plus*) Bios module. The advantages of CP/M 
3.0* with disk buffering, hashed directories, 
and user program expansion go hand in hand 
with Macrotech’s flexible "bank switched” 
memory capabilities. 

All Macrotech software and manuals 
are available through Dan West s 
CompuServe account #70250,102. 

Leave comments/questions as E-Mail. 

These new techniques can combine the 
above features with custom needs of the 
future, such as printer buffering, multi-page 
display and memory-intensive graphics dis¬ 
plays. 

The software listings are included in the 
Macrotech memory board manuals and are 
optionally available on 8 ff diskettes. M 




'P/M 3.0, CP.M Plus, and MP/M N are regisicrcd trademarks of Digital Research Inc, 
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S gives 

S-100 the best 
innetworks... 


with TurboDOS* 

With CP/M®' compatible TurboDOS and MuSYS net¬ 
work slave boards you can turn any ZBCFbased, S-100 
system into a superior multi-processor, multi-user 
network. 

TurboDOS is faster than CP/M® for system functions. 
TurboDOS supports larger files (134 MB) and disks 
(1048 MB) and. unlike CP/NETV it’s compatible with 
nearly all 2.2 applications software. Many features which 
are optional, extra cost or not available at all in CP/M® are 
standard with TurboDOS. Add a MuSYS NET/82* and 
youVe got a complete, hardware isolated network slave 
including Z80A CPU, two serial ports and many other 
advanced features. For special applications an additional 
bank of 64K memory is available. 

Expand your S-100 system economically with MuSYS 
now! Ask for all the facts on TurboDOS and our 
expanding line of network slave boards, (Generous 
quantity/dealer discounts available.) 

‘TurboDOS is A Jr a do mark Ol Ssrtwara 2000 lilt CP'M araj CP'NET are trademarks 
or Digital Poseanch. Inc. NETv82 is a trademark ol NfuSYS Corp. 



Specialists in Multi-user Microsystems 


1752 B Langley 
Irvine. CA 92714 
(714) 662-7387 
TWX: 910-595-1967 
CABLE: MUSYSIRIN 


more characters will be printed until the OPEN routine is 
executed again. 

A second OPEN routine, called by the command SYS 
(7188), is provided to allow the VIC to communicate with 
the MX-80 directly in ASCII (American National Stan¬ 
dard Code for Information Interchange) instead of VIC 
character patterns. This enables the VIC to take complete 
control of all of the MX-80's features. If you want com¬ 
plete control, remember to initialize the printer as neces¬ 
sary for your application. Notice that some of the VIC 
control characters for color change and cursor movement 
are also command codes to the printer {see table 1). If you 
aren't careful, you could get some strange results. 

Listing 2 is the CHARACTER SET program that prints 
the entire VIC character set in the various modes, A 
sample of its output follows the program listing. The en¬ 
tire listing was printed with an MX-80 by the VIC. 

The main routine in the VICEPS program is a 
subroutine called GRFOUT (see line 64). It is executed 
each time a character is sent to the VIC screen. It must 
convert the ASCII code into a VIC screen POKE code so 
that it can find the VIC character pattern in memory. A 
routine in the VIC KERNAL ROM at location E756 hexa¬ 
decimal converts ASCII to VIC screen codes. Unfor¬ 
tunately, this routine is part of the display routine and 
cannot be called externally, GRFOUT is based on the 
logic in this routine. After converting ASCII to screen 
code, GRFOUT calls the subroutine SEND to convert the 
screen code to a graphic image and send it to the printer. 
SEND finds the character pattern the same way that the 
VIC TV controller chip finds the pattern: as a result, any 
character that can be displayed on the screen can be 
printed. If you've designed your own characters for the 
VIC, this routine will find them and print them. 

After the appropriate character pattern is found, it 
must be converted into printer format. The VIC stores its 
character patterns in memory as rows of dots. Each of the 
8 bytes of the pattern represents one row of dots of the 
character. The printer requires that the character be sent 
a column at a time. Row patterns must be converted into 
column patterns. Next, each column must be sent to the 
printer, which requires sending 8 bytes in the 480 DPL 
mode and sending 16 bytes in the 960 DPL mode. 

VICEPS should be fairly easy to convert for use with 
another printer whose print head has 8 or more wires. 
Any changes required will be in the subroutines INILIN 
and INITPR (see lines 214 and 234). These routines send 
to the printer the commands to set the LP1 and initialize 
the graphics mode. These commands will be different for 
another printer. 

Some printers may represent a column of dots dif¬ 
ferently from the MX-80. The MX-80 uses the high-order 
bit of the byte to represent the top dot in the column and 
the low-order bit to represent the bottom dot. Other 
printers might do the reverse, which would make all 
characters come out upside-down. You can correct the 
situation by reversing the direction of the Y register-loop 
index in the pat tern-con version routine in the subroutine 
SEND. It currently starts Y at 7 and decrements through 

Text continued on pdge 286 
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Okidata MICROLINE 92 



$ 524.88 UPS DELIVERED 

* 1 60 characters per second, bi-directional, logic-seeking printhead action 
with SO S 40 cps hi-res correa pon dance print modes 

* 9 x 9 matrix produce* correspondence, 10, S 17 cpi with irue descenders; 
double width & download Option for Character sacs standard 

* Subscripts, superscripts, underlining, backspace. & forms conlrol 

* Friction & pin feed paper handling takes Up 10 3'part forms [8.5''l 

* Centronics parallel or RS'232C interfacing (specify) 

M icrolino 90 (136 columns)..... * $084.36 


C. Itoh F-10 Starwrlter 



$ 1379.88 UPS DELIVERED 

* 40 characters per second, bi-directional, logic^seeking printhead action 
$ 1 36 column, fried ion fed. lakes IS" paper & 3-part forms 

* 96 character set, fully^formed letters on Diablo-compallbie 
daisywheels for optimum prmt duality 

■ Subscripts, superscripts, underlining, backspace, & forms control 

* Centronics parallel or RS-232C Interfacing (specify) 

F-10 Printmaster (55 CpS}.. $1679.88 

F-10 Tractor (Starwriter/Printmaster)__.,. $289.88 


PRINTERS 


Anadil 

Anadax WP-aoOOA iPfUSl. *309*.U 

Anadex DPBSQiA (P*$) . . |l406*66 
Ana den D P-962 OA 1 F&S) .. *1489,69 


Centronics 

Centronics 1 22 (P) ,,. 
Cenlronies 1 22 (R'| .... 
CefUrDnlcs2iS2 (PSS) 
Centronics 3S3 (PS3) 

C. Itoh 


$ P4Q.0S 

•tes4.ee 
$2 3 ze.ea 



C. uoh Pmwritet... 

W/R&E3&. 

C Itoh Prg writer 2 
W/RS-232C. 

Dei tyw rite r 


1 734,60 

78P.BG 



Daisywrlter^OOQ 4SK buffer (P-SSi 

sold onV w/cahFa.$1139,00 

Tractor. *149,63 

Sheelfeeder..*7*9.68 

Diablo 

Diablo 620 (5), *1029.98 

Diablo 630 S).*18*9.98 

0 la bio 630 KSH (51 ... *2894.98 

630/630K3R trader .*299.89 

Star Micronic* 



Gemini i q (PL .. 
Gemini 10 (P&5I 
Gemini 15(P| .... 
Gemini 1S(PS5| 


8399.98 

*479.88 



IP5 Prism SO (PAS) 
above w/graphlcs 
above w/gh eel feed 

above w/4-cd lor. 

IDS Prism 132(P£S| 
above w/graphics 
above w/sheelfeed 

above w/4-eolor. 

[DSMicroprlsm (P&5I 


81104,63 
81199-66 
81294.66 
81*39,66 
*1299.66 
81 33 9.68 
814*9.66 
*1699.66 
8*79.66 



Okidata 

Microline 30 IP). 

Mjcrb-Jino 82A |P*S| . 


*3*9.96 

8419,66 


02A Okigraph ROM *49.89 

B0/S2A Trader . . *99.89 




Okidata 

02A Roll Paper Holder *49.88 

Micro line 03A IPS5I . . 9*79.88 

83A Qlugraph ROM . *49.86 

Microirne w/graph»c& & Ir&clor 


RS’232C. 200 CpS 

NEC 


MEG 3510 |S) 

NEC 3S30 [Pj 
NEC 35 SO IP) 
3500 Tractor 
NEC 7710 (Sj 
NEC 7720 KSR (S) 
NEC 7730 IP) 


Information & Orders 

( 603 )- 881-9855 

Orders Only: (800)-343-0726 


No Hidden Charges 

FREE UPS shipping on all orders—No extra charge to nee credit 
cards—Ail equipment shipped factory fresh with manufacturer s war 
ranty—COD orders accepted {£10 fee added}—No purchase orders 
accepted—No foreign or APQ orders accepted—Minimum $50 per 
order—This ad prepared in February; prices are subject to change. 








PRINTERS 

NEC 


NEC PC S023A (PI. .. . *499.86 

Quine 



Gome Sprint 1 1+ Parallel orRS-232C. 
■inc I udas cabl es *1449.88 


Smrth-Cororta 


Smil h Corona TP -1 $ *79.86 

Specify ah her 10 or 1 2 cpi, 

S oaraflel or«S-232C interface 


Transtar 

Trarvstor 130 . *7*9.68 


CALL FOfl PflICE* on Cannon. Pata- 
south, Epson, Mannesman" Tally, Pan¬ 
asonic, Ricoh, Silver Reed. A atbara 

Interface* 

PKAftO card/ tab I* *, .*1 *9,86 

I □ S P KASO card/ca bie * 1S9.86 

Parallel C ard w/ca ble I B9.SB 

Grapple r + w/cable .. . *149.86 

CBM/PET w/cabie. *119.69 

rRS 80 Color RS-232C to 
Parallel, w'cable . . 699.88 

yiC/Commodore64 Serial Inter¬ 
face w/cable.$149.86 

Parallel Cables 

IBM-PC **9.68 

TRS-SD Model I/HI .. *26.68 

IRS-60 Model (1/16.$26,66 

Alan BOO.*36.68 

Osborne-Ml EL E4Bflv.139,66 

Prism SO/132/MicroPrlsm Centronics 
cable adapter. *30,00 

C^nironic s ma le/male. $39.88 

Centronics male/lemale. ... 639,66 

ft 232 C Cable* 

OB-25 male/male. 326,69 

Pfl-25 male/female. *29,63 



HIGH TECHNOLOGY AT AFFORDABLE PRICES 


THE BOTTOM LINE 


MILFORD, NH 03055-0423 □ TELEPHONE (603) 881-9855 
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Listing 2i The CHARACTER SET program will print the entire VIC-20 character set. You can select the print density and line spacing. 
A sample of each print mode is shown below the listing . 


10© REM PR OGR R M TO PR 1NT R LL V1C C H R R R CTERS 

110 I HPU T "480 OR 960 MODE 1 ' ; MO $ 

120 IF MO$= ,I 400“ THEM :'3OTO140 

130 MO«l:IF MOT<>"950" THEN 110 
140 PRINT M 6 LPP S LPI OR" 

145 I NPUT "GRAPH IC" ;LP * 

15© IF LP$ = I, 6 IJ THEN LP-8 ; GOTO200 

16© IF LPI^ ,, 8 11 THEN LR = i:GOTO200 

170 LP = 2 ; IF LP$O u G M THEN140 
200 POKE 730 ,,LP: POKE 781 .. HO : 3 VS <7163> 

250 PR I M T : P R I NTMO *; '' MODE H T M j 

26© IF LP^ ,1 6 M THEN LP$-"GRAPH IC DENS I T V 11 : GO TO 28# 
£7© LP$ = LP$ + M LP I 11 
280 PRINT LP$;PRINT 

300 PR I N TOH Rt(34> ; 11 ^fll 11 J 
350 PRINT CHRI <14) ; CHR $ <142) ;CHR* <34 > 

40© GOSUE1800 

5 0© PRINT C HR $ ( 14 ) : GOSUE 10 00 

60© P R 1NT CHR * 142 > ; CHR T C 13 > , ‘ GOSUE 1608 

700 PRINT CHR$(14>;CHRI(1S);:GOSUE1000 
80© S VS<72 82> 

85© PR I NTCHR $(142> 

9©0 END 

100© FOR I =32 TO 127 
101© IF 1=3 4 THEN NEXT I 
102© PRINT CHR$(I >} 

1830 NEXT I 

110© FOR I = 161 TO191 

111© PRINT CHR $ < I> ; 

112© NEXT I 
113© PRINT 
114© RETURN 
READV. 

48© MODE AT 6 LP I 


O * + , - ./© 123456789 : < = >?«2ABCI>EFGH I JKLMHOPQR8TUVWXVHCJG. 

I -*!--“—I K U LV4- lm-J+\ ]44$ I M LF" I h * H _ i—*—<—11 i 

_k 

! 4 18: ^ O r ©123456789 : ; C = >7GabodeT h i J k 1 rnnojo6*r -& 1-u»_■ ojkm:z C £ 

3 ABCDEF GH I JKLMNOPORSTUVWKVS-HI I =:?££■ —~ J M U#? I h ■ L- , 1 , 11 I I-— 

K. * ■» 



mmmmn 


960 MODE FIT 6 LP I 


, - . /0123456789 : ; C = >?GABCDEFGH IJKLMNOPQRS TUVWX V2 C £ 
K ^ LX-XI [•—'FI ,Xo* I ♦441 I — —3$ UF' IP-*—. rJ-r-4 I I r“~— 


_L % 

! *^8. ^ C > m + , — - /0123456789 : ; C—>'?*2atooole'FajM i Jk 1 mnopqrstuuu^xyz C £ 


3 t^ABCDEFGH 3 JKLMNOPQRSTUVWX VZ-Hf 1 WSSM it 11 . H-HI fl 



Lsfing 2 rcrntmued on page 286 
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FACTORY DIRECT!! 

IBM PERSONAL COMPUTER MEMORY 


$295.00 





Designed Specifically for IBM’s PERSONAL COMPUTER 

FEATURES: 

• 256K BYTE MEMORY WITH PARITY. 

• ALL PARTS INDUSTRIAL GRADE. 

• 1 YEAR PARTS AND LABOR WARRANTY. 

• BUY FACTORY DIRECT AND SAVE!! 


$295.00 

• PRICE INCLUDES: ELECTRONIC DISK AND DIAGNOSTIC SOFTWARE. 
FREIGHT CHARGES ANYWHERE IN CONTINENTAL U.S. 



Chrislin Industries Caribe, Inc. 

P.O. Box FF, Canovanas, Puerto Rico 00629 
(809) 725-2100 • (809) 876-6160 


Circle 7B on inquiry card. 
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Listing 2 continued: 



480 MODE A T 8 LP I 



960 MODE AT 3 LPI 



123453733:;<7 


■>?@ABCDEFGH I JKLMNOPQRSTUVWX VZC JE 

1*44: I TT^I m UT I m *-t _ i— 1 1 I I -— 


70 123456789 : ; < — >7@a.bocle-P j gfM i J k 1 mnopqrstuywxy^Ci 
CDEFGH I JKLMNOPQRS TUVMXVZ4I i SKSI M W£? If ih ■— L -■—I1 I I-« 


480 MODE AT GRAPHIC DENSITY 



see MODE AT GRAPHIC DENSITY 



3456789 - ; C”>?@ABCDEF6HIJKLMNOPQRSTUVMXYZ C £ 


l_*| rXO ^ 14-f^ I _J & UT" 


41 


* + , — . 70 123456789 : ; < = >?^abcdefgh i Jk 1 rrinopojrs ± -uvwxyzC £ 
FGH I JKLMNOPORSTUVWXVZ4I !¥SS1-“J m W# « I s —— 


Text continued from page 282: 

0. To invert the characters, you could change it to start at 
0 and increment through 7. Listing 3 is an example of how 
you could rewrite this section of VICEPS for such a 
printer* Notice that this routine requires slightly more 
memory than its counterpart in VICEPS. 

It is possible to print full VIC graphics with a 7~wire 
printer* To do this, the program would have to store an 
entire line of character patterns in memory, then send 
them in two lines to the printer* The top half of each 
character would be printed on the first line, then the 
paper would be advanced half the height of a character. 


then the bottom half of each character would be printed* 
If the alignment were perfect, the characters would look 
as if they had been printed with an 8-wire printer* Print- 
ing this way would require an extra 480 bytes of memory 
to store all the patterns. 

If you have a 7-wire printer you'd like to use with the 
VIC, you might consider another solution. It s possible to 
achieve acceptable results by printing only the top 7 dots 
of the VIC character and eliminating the bottom row 
altogether. The VIC capital letters and numbers don't use 
the bottom row of dots, anyway* Graphic characters 
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DISCOVER THE D Y SA N DIFFERENCE 


Dysan 

Software Duplication; 



i- 

■ Dysan Software Duplication Division 
5201 Patrick Henry Drive 
Santa Clara, CA 95050 
| (800)551-9000 
(408)988-3472 


Please send me more details on 
Dysan's Software Duplication Services. 


Name: 


Company: 


Address: 


City:___State:___„ Zip: 

Phone: 1_ l ___ 


It's your name on the package label. 
And your company's reputation on 
the line. Whether your program retails 
for 140.00 or $400,00, or Ls for com¬ 
pany internal distribution, the cost of 
duplicating it on diskettes is just a frac¬ 
tion of the value of your product. 
Doesn't it make sense to protect the 
time, money and talent invested in 
your software with the finest and most 
complete software duplication ser¬ 
vices available? 


Quality Software Deserves 
the Quality Media, 

Dysan s software duplication ser¬ 
vices are unsurpassed for fidelity of re 
production. Not only is your program 
copied unerringly onto the finest me¬ 
dia made—the Dysan diskette—but 
it’s also copied on proprietary equip 
ment manufactured by Dysan, exclu¬ 
sively for Dysan. Plus Dysan offers yoi 
the widest variety of support servio 
available—from software proteetioi 
serialization and packaging. 


to 


Isn't it time you discovered the 
Dysan difference? For more informa¬ 
tion on Dysan software duplication, fill 
out and return this coupon today; or 
call (800)551-9000. 


Circle 151 on inquiry card. 






















Listing 3; An alternate version of the SEND subroutine for the VICEPS program. This enables you to use the program with other 
printers that use the reverse of the MX-80's representation of dots in a column * 


0168 

1CEC 



: CONVERT UIC PATTERN 

TO PRINTER PATTERN 

0169 

1CEC 

R0 

00 

LDY #0 


0170 

1CEE 

E'l 

FB 

BYTLUP LDR OJICPRT^Y 

;GET ft UIC PATTERN ROW 

0171 

1CF0 

R2 

00 

LDX #0 


0172 

1CF2 

Oft 


BITLUF RSL R 

/shift EACH BIT INTO ft 

0173 

1CF3 

7E 

97 ID 

ROR PRTPflT .■ X 

;COLUMN OF THE PRINTER PATTERN 

0174 

1CF6 

ES 


I NX 


0175 

1CF7 

E0 

08 

CPX #8 

;GGT ALL 8? 

0176 

ICF9 

90 

F7 

BOO BITLUP 

;NO, DO ANOTHER 

0177 

IC'FB 

08 


I NY 

;YES BUMP V TO NEXT ROW OF UIC PATTERN 

0178 

1CFC 

00 

08 

CRY #8 

;DONE THEM ALL? 

0179 

1CFE 

90 

EE 

ECO BYTLUP 

; HO .■ CONTINUE 


1 2 3 4 5 6 7 6 9 10 11 12 

[ l l l , l l r~1 l 1 I I_ r -1 I—i _ t— i i—i f—i _dL 


-1—I I_1 I_I UUUUQ UUU'U- 

ABODE FHJ KLMM 

Figure 1: VIC-20 user port I/O connections * 

would be incomplete but recognizable. The descenders on 
lowercase and special characters would be lost. This 
method might be acceptable for many applications* 1 
have implemented both of the above solutions using my 
Base 2 7-wire printer. This method could also be used on 
the VIC-1515 printer* 

VICEPS as shown in listing 1 resides in VIC memory at 
location 1C00 hexadecimal* it uses the top two pages of 
BASIC memory, the area normally used by BASIC for 
string storage. To keep BASIC from using this area and 
destroying VICEPS, you must move the end of BASIC 
memory down by using a POKE command to enter a 28 
into locations 52 and 56. On an expanded VIC with more 
than 8K bytes of memory, 1COO would not be a very 


good place to locate VICEPS because it would be right in 
the middle of BASIC memory* Assembling VICEPS at a 
higher address would be better* 

Conclusion 

By interfacing a full-featured printer to the VIC-20, 
you can make lighter work of developing programs. And 
by breaking the VIC out of the benevolent grasp of 
Commodore-manufactured peripherals, you can further 
unleash the power of this talented computer. ■ 


The VICEPS program has been incorporated into a full- 
featured printer driver program for the Epson and other 
printers. The program supports VIC graphics and all Epson 
functions via standard BASIC OPEN, CLOSE, and PRINT§ 
statements (no SYS calls). It also has a special mode that for¬ 
mats BASIC program statements for readability. It will com¬ 
municate to the printer via either the parallel method de¬ 
scribed above or via an R5-232C interface at up to 9600 hits 
per second with handshaking. For more information contact 
United Microware Industries Inc., 3503C Temple Ave,, 
Pomona, CA 91763. 


SCOTCH'S 50 •/. off! 


ALL 3-M MEDIA AVAILABLE at 50% or MORE OFF LIST PRICE 


Why settle for inferior substitutes 
when you can now get the very best 
media at unprecedented savings. Be it 
8" or SW, hard- or soft-sectored: We 
are an Authorized 3-M Distributor 
and can ship it immediately. 


Pari ft 

744D 

7450 

7410 

7430 


Examples: 


574" SSOD (hard/soft sector) .4.20 SI .96 

51 / 4 " DSDD {hard/sofl Sector) 6.00 2.84 

8" SSDD (hard/soft sector) 5.55 2.64 

8 H DSDD (hard/soft sector) .7.10 3.29 

(even greater savings on diskettes in bulk pack—calf for information) 
Minimum order: 10 boxes For orders of 1000 or more deduct 2%, 
for 5000 or more deduct 5%. for 10,000 or more deduct 75%. Call 
for savings or larger orders. 


Ufl OUR PRICE {por dhsketta. In box of 10. 


iwtapn) 





BHFiT 


Authorized Distributor 


TELEX: 472 0127 ATTN: EMO ORDERS & INFORMATION: 

Mo.-Fri. 9:00 AM-5:30 PM PST. Sat. 12:00 AM-5:Q0 PM PST 
1-(800) 845-5555 CA, AK. HI call (714) 783-1363 





BANK REFERENCE BARCLAYS BANK OF CALIFORNIA (213) 392-7244 
AMERICAN EXPRESS, VISA. MASTERCHARGE 
APQ FRO, INTERNATIONAL ORDERS ACCEPTED 
INC. P.Q. Box 3791, Riverside, CA 92519 


Terms. Cashier's check. Visa. MasterCharge. American Express 
law 4% ior credit cards) Purchase orders Irom approved 
organizations pn 30 day net at 25% surcharge. COD at sur¬ 
charge. Shipping Charges extra 
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lntroducing.«the Byte Book Club 

FORMERLY COMPUTER PROFESSIONALS’ BOOK CLUB 


POWERFUL TOOLS! 
POWERFUL SAVINGS! 



MICROPROCESSOR APPLI¬ 
CATIONS HANDBOOK By D R, 

Stout 

617/988B $35.00 

(Counts as 2 of your 3 books) 

NETWORK SYSTEMS By R, 

Sharma, P. J* T. deSousa, A. D. In¬ 
gle 

582557-0B $29.95 

(Counts as 2 of your 3 books) 

SOFTWARE ENGINEERING: A 
Practitioner's Approach By R. 

S. Pressman 

5Q7/613B $32,95 

(Counts as 2 of your 3 books) 

C LA Ft CIA’S CIRCUIT CELLAR, 
Volume Z By 5. Garcia 
109/63X $14*75 

COMPILER CONSTRUCTION: 
Theory and Practice By W. Bar¬ 
rett. and J, D, Couch 
788/4998 $25*93 

(Counts as 2 of your 3 books) 


AN INTRODUCTION TO V1S1- 
CALC MATRUCING FOR AP¬ 
PLE* AND IBM® By H* Anbartian 
016/054 $22.95 

BUILD YO UR OWN Z~8G 

MANUAL. By S. Ciartia & J. Carr 
582337-3B $29.90 

(Counts as 2 of your 3 books) 

MICROCOMPUTER OPERAT¬ 
ING SYSTEMS By M. Dahmke 
150/710 $15,95 

MINICOMPUTER AND MICRO¬ 
PROCESSOR INTERFACING By 

J. C. Guley 

582585-6B $27.50 

(Counts as 2 of your 3 books) 

WORD PROCESSING RUY- 
ER'S GUIDE By A. Naiman 
458/693 $15.95 

APPLE PASCAL By P. Luehrmann 
491/712 $16*95 


MICROCOMPUTER GRAPHICS 
AND PROGRAMMING TECH¬ 
NIQUES By H. Katzan, Jr. 

582576-7 $18.95 

BASK: GETTING STARTED By 

W. S. Davis 

582355-1 $5.95 

INTERFACE PROJECTS FOR 
THE TRS-80 By R. C. Hallgren 
582466-3 $18,95 

PRINaPLES OF INTERACTIVE 
COMPUTER GRAPHICS, 2/m By 

W. M. Newman & R. F. Sproull 
463/387B $32.50 

(Counts as 2 of your 3 books) 

THE SMALL COMPUTER CON¬ 
NECTION By N, L Shapiro 
564/124 $16,95 

INVITATION TO FORTH By H. 

Katzan. Jr. 

582284-9 $17.50 


TRS-BO GRAPHICS FOR THE 
MODEL 1 AND MODEL W By D* 

Kater & S. Thomas 

333/033 $12,95 

DATABASE DESIGN 2m By 

G. Wiederhold 

701/326B $32,00 

(Counts as 2 of your 3 books) 

CONVERSION OF COMPUTER 
SOFTWARE By J. R. Wolberg 
582588-0 $19*95 

THE C PRIMER By L. Hancock & 
M. Krieger 

259/81X $14,95 

INTRODUCING THE UNIX 
SYSTEM By H. Me Gil ton & R 
Morgan 

450/013 $18,95 

PROGRAMMING WITH ADA: 
An I ntr oduction by Means of 
Graduated Examples By P, Weg¬ 
ner 

789/24X $17*95 


Why YOU should join the Byte Book Club now! 


§ Best end newest books from ALL publishers! Books are se¬ 
lected from a wide range of publishers by expert editors and con¬ 
sultants to give you continuing access to the best and latest books in 
your field. 

• Big savings I Build your library and save money tool Savings range 
up to 30% or more off publishers 1 list prices—usually 20% to 25%. 

# Bonus booksl You will immediately begin to participate in our Bo¬ 
nus Book Plan that allows you savings up to 80% off the publishers" 
prices of many professional and general interest booksl 

O Convenience I 14-16 times a year (about once every 3-4 weeks) you 
receive the Club Bulletin FREE* It fully describes the Main Selection 


and alternate selections, A datjed Reply Card is included. If you want 
the Main Selection, you simply do nothing—it will be shipped auto¬ 
matically. If you want an alternate selection—or no book at all—you 
simply indicate it on the Reply Card and return it by the date speci¬ 
fied. You will have at least 10 days to decide. If* because of late deliv¬ 
ery of the Bulletin you receive a Main Selection you do not want, you 
may return it for credit at the Club's expense. 

As a Club member you agree only to the purchase of three additional 
books during your first year of membership. Membership may be dis¬ 
continued by either you or the Club at any time after you have pur¬ 
chased the three additional books. Orders from outside the U,S. can¬ 
not be accepted. 



Fill out the card and mail today! If the card is missing, write to: 

BYTE BOOK CLUB, P.O. Box 582, Hightstown, New Jersey 08520 








Hardware Review 


Two Ways to Use CP/M-80 
on the IBM PC 

Xedex's Baby Blue and Byad's DS1 


Phil Lemmons 
West Coast Editor 



Photo 1: The Baby Blue CPU Plus from Xedex converts your 
CP/M-80 files into PC-DOS format and attaches a header to the 
file to identify it. You don t have to keep track of two different 
file formats , 



Photo 2: The DSl from Byad uses a technically more elegant ap¬ 
proach to integrating the Z80B system into the IBM PC. When 
the Z80B is in control the 8088 uses its system memory for disk 
and print buffering , 


People who own a lot of CP/M-80 software but want 
to buy an IBM Personal Computer have several choices 
about how to keep running their old software with the 
PC, One such option is to purchase an 8-bit processor 
board. Both Xedex and Byad make fine ZSOB boards for 
the IBM Personal Computer, Each has a printed-circuit 
board with 64K bytes of RAM (random-access read/ 
write memory) as well as the Z80B microprocessor. What 
distinguishes these boards is the software sold with each 
and the way they integrate with the IBM PC. Choosing 
between the boards is largely a matter of determining 
your software needs, 

Xedex and Byad provide utility programs for convert¬ 
ing some 5-inch CP/M-80 disk file formats to the for¬ 
mat used by each of the new boards. Both companies 
found the problem of conversion much more complex 
than initially thought. (See the text box, "Reading 
CP/M-80 Disk Formats with the IBM PC/' on page 298.) 
If you need to convert a lot of disk files (whether data or 
programs) for use with Xedex s Baby Blue or Byad's DSl, 
be sure that software is available from Xedex or Byad to 
handle conversion of your old disk format. If neither 
company has software to read your old disk format, you 
may still be able to send your old data to the IBM PC on a 
serial communications line. Both companies supply the 
necessary software for receiving data on the IBM PC as 
part of the standard DSl package, 

Xedex's Baby Blue CPU Plus 

Xedex's software for the Baby Blue includes programs 
called Header, Bind, and Convert. Header must be added 
to the beginning of each CP/M-80 program in order for 
the program to run on Baby Blue under PC-DOS, IBM 
PCs operating system. (You don't actually get CP/M-80 
with Baby Blue; it emulates CP/M.) Bind attaches 
Header to the beginning of CP/M-80 files. Convert takes 
CP/M-80 programs in any of four different disk for¬ 
mats—NEC PC-8001, IMS 5000, DEC VT-180, Heath/ 
Zenith (48 tracks per inch)—converts them to PC-DOS 
format, and then attaches Header to the beginning of the 
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THE PRICE SLASHER! 

APRIL SPECIAL: GEMIN110 BY STAR MICRONICS.$335 


1000 

1200 

CALL 

The 

Professional 

Personal 

Computer 



FRANKUH 

COMPUTE CQflPOBATilOH 


■ TEXAS INSTRUMENTS .... CALL 

■ ALTOS.CALL 

* ATARI.CALL 

- COMMODORE.CALL 

DISK DRIVES ___ 

HARO DISKS AVAILABLE CALL 

APPLE COMPATIBLE 

Single w/Power Supp & 

S hug art Dr. S299. 

Double w/Pawer Supp 4 

ShugartOr .. 599, 

Controller card. 65. 

MICRO SCI 

A35w/Conlmller. 399. 

A40 w/Con l roller.. 466, 

A70 w/CdntrOller...... 593. 

PRINTERS ___ 

OKIDATA 

Microline 80A. $399. 

Microline 82 A. ... .. 459. 

Mlcroline 83A. 720, 

Mlcroline 84(PAR)..1149. 

Microline 2410P ... 2599. 

Mlcroline92. 599. 

Mlcroline 93. CALL 

BROTHER 

H R-1 Da I sy Whee I ■ Para I lei 869. 

HR-1 Daisy Wheel Serial 969, 

Forma Tractor. 149 

STAR MICRONICS 

GEMINI 10... . 399. 

GEMIN115. 559, 

DIABLO 

630, PS-232, Daisy Wheel . 1995, 

530 API- Apple, IBM TR5 00 ... 1795, 

620. 1324, 

MANNESMANN TALLY PRINTERS 
MT 160 L.. 679 

MONITORS & TERMINALS 

USt 

12" HI Res Green.$149. 

12" Amber. 159. 

SANYO 

12" Black 4 White,,, ..123. 

12" Green Screen.135. 

13" Color.. 420, 

13" Color Hi Res 665. 

HAZELTINE 

Esplrit . 565. 

Espiril II. 649. 

AMDEK 

12" Green. 169, 

13" Color 1. 356. 

Color II Hi Res. 649. 

Color III RGB Coior. .... 475. 

TELEVIDEO 

910. 639. 

912. 745, 

925. 625. 

950. 969. 


NEC 

J8 1260 12* Econo Green 


Hi-Res. 120. 

JB 1201 12* Green Screen 

Hi-Res wi Sound ., . . 169. 

JC 1201 12 " Color. 349. 

JC 1203 12" Hi-Res Coior 

lor IBM PC. 799. 

Cable for IBM PC. . 19. 

ACCESSORIES _ 

SORRENTO VALLEY ASSOCIATES 

App-L-cache 256K Memory . $995. 

S5M 

AS 10 Apple Serial I/O Card. 129- 

AP10 Apple Parallel I/O Card 75. 

AIO-II .. 164. 

TG PRODUCTS 

Game Paddles. 32, 

Joy Stick. . 44. 

ORANGE MICRO 

GRAPPLERFLUS. 139. 

KRAFT SYSTEMS 

JOYSTICK. ..49, 

MPC PERIPHERALS 

Bubble Memory NEW 679. 
16K Memory Board for 

Apple II. 62. 

32K Memory Board for 

Apple It. . 139, 

Parallel Printer Card for 

Apple 11. 72. 

Upper and LowerCase ROM .. 19. 
PROM-IT. Eprom for 

the Apple II..99. 

Serial Input/Output Card 

for Apple II. 119, 

16/32K Expansion Memory 
Board. 125, 

M&R ENTERPRISES 
SUP R TERMINAL 00 

Column Video Board. 269, 

PRACTICAL PERIPHERALS 
MicrobuTfer II 1©K for 

Apple II. . 239. 

Micmbuffer II 32K for 

Apple II. 279. 

6K Serial Buffer for 

Epson Printer..129, 

16K Parallel Interface 

for Epson Printer .129, 

MICROSOFT 

Z-80 Softcard tor Apple_ 249, 

MOUNTAIN COMPUTER 

CPS Multifunction for Apple . 165, 

The Clock for Apple .. 235, 

Romptus.119. 

Ramplus 16K for Apple.135, 

Ramplus32K for Apple_ 152, 

Music System for Apple. 319. 

Rom Writer for Apple... 139, 

SEATTLE COMPUTER 

64K RAM + tor the IBM PC . 365. 


126K RAM + for the IBM PC .. 529. 
256K RAM + For the IBM PC,,. 789, 
CALIFORNIA COMPUTER SYSTEMS 
Asynchronous Serial 


Interface. 145, 

VfDEX, INC. 

Videoterm ,. . 269. 

Sof tv ideo Switch... 29. 

Inverse Chip. 24, 

Enhancerll. 119. 


SOFTWARE FOR CP/M_ 


Crosstalk., . MlCROSTUF $162, 

Supercalc,. SORCIM. 205, 

The Word Plus OASIS. 119. 

Spellbinder. . LEXISOFT. . 270. 
Tf Maker II LIFEBOAT.... 219. 
Supervyze . . EPIC SOFTWARE 115, 

Condor III CONDOR. 799. 

ASHTON TATE 

dBase II,. 499. 

MICROPRO 

Wordstar. ... CALL 

Mailmerge. CALL 

Caicstar. CALL 

Dataslar. CALL 

Supersort.CALL 

Speilstar,. CALL 

Infos tar.CALL 

Reportslar. CALL 

MICROSOFT 

Fortran 60. 369. 

Macro B0. 189, 

Basic Compiler .... 319, 

mu/MATH/mu/SIMPeO.219. 

Cobol 80. 595. 

Basic 00. 299. 

Edit 00. 96. 

mu/ LI SP/m u/STAR 00. 175. 

Multi Plan ,. "Also 

Available For Apple....205. 

SOFTWARE DIMENSIONS, INC, 
Accounting Plus. CALL 


SOFTWARE FOR IBM_ 


WrlleOn.DATA MOST $99. 

CondorII CONDOR . 449. 

Crosstalk_ MlCROSTUF. 165. 

MathMaglc ISM.75. 

TheTax Manager MICRO LAB 195. 

d Base II.ASHTON TATE 499. 

SORCIM 

Supercalc. 205. 

SuperWrller. 295. 

Spellguard. 229. 

SELECT INFORMATION SYSTEMS 
Select Word Processor 

w/Su per spell.. 369. 

VISICORP 

Visicalc 256K Version. 105. 

Visitrend/VIsipllot... 235. 

Visidex..... 105, 

Visible .. 235. 

Desktop Plan I .. 249. 

MICROPRO 

WordStar.CALL 

Mailmerge. CALL 

Speflstar.... CALL 

I.U.S. 

Easyspeller. 139. 

Easy filer. 209. 

Easy writer 11. 269. 

SOFTWARE DIMENSIONS, INC. 

Accounting Plus.CALL 

CONTINENTAL SOFTWARE 

The Home Accountant Plus_ 119. 


WE ACCEPT * MONEY ORDER * C O D- 


SOFTWARE FOR APPLE _ 

BRODERBUND 

Serpentine... .$29. 

Choplifter. 29. 

MICROSOFT 

Typing Tutor II . 18. 

Adventure. 25, 

‘ Fortran 80 165. 

A.L,D-S. 100, 

'Basic Compiler.315, 

mu/MATH/mu/SIM P 60 ....... 200, 

Olympic Decat ha I on.25, 

'Cobol 00 . 595. 

M/Sort. 156, 

Softcard Premium System 599. 

Time Manager . 119. 

VISICOHP 

Visicalc .. 209. 

Visiterm. .,, 05. 

Visjplot. 169. 

Visidex. 209. 

Visitrend/Visiplot. 249. 

Visible. 209. 

Vlsiachedule. 249, 

Desktop Pian 11... . 209. 

MICROPRO 

•Calcsiar.CALL 

‘Dalastar.CALL 

■Supersort. CALL 

‘Wordsiar.CALL 

'Mailmerge.. CALL 

'Spellstar. . .. CALL 

infostar. CALL 

Reportstar ...CALL 

SORCIM 

Spellguard.. 229. 

SOUTHEASTERN SOFTWARE 
Data Capture 4,0. 56. 

EDU-WARE 


Slap by Step prog DESIGN 59. 

Dalafax. LINK SYSTEMS 149. 

dBase(I.ASHTONTATE.. 499. 

CALL FOR MORE APPLE 
SOFTWARE!! 

Note: Apple 1$ a registered irade- 
mark of Apple Compuler, Inc. 
C/PM is a registered trademark 
of Digital Research 


MODEMS _ _ 

HAYES MICROCOMPUTER 
PRODUCTS 

Smartmodem. $229. 

Smart modem 1200. 599. 

Micromodem II w/Term. Pgm ., 310. 

Micromodem 100 . 325, 

Chronograph. .199. 

NOVATION 

Cat. 169, 

D-Cal.165. 

Auto Gal. 293. 

Apple Cat ft. 309, 

AppieCatll -212. CALL 

J-Gat. 135. 

103/212 Smart Cat. 499, 


• CASHIERS or CERTIFIED CHECK 
PERSONAL CHECK {allow 10 days to clean - BANK WIRE TRANSFERS 
• VISA MASTERCARD (add 2%) 

Add 3% for shipping, handling 4 Insurance {$5 min) Calif, resident add E% tax. All 
equipment is new, comes with manufacturers guarantees. PLUS we guarantee it for 
30 days and pay shipping charges on any returns. All equipment subject to price 
change 4 availability without notice. Check quantity discounts 


Chesapeake Drive ■ San Diego. CA 92123 

ORDERS ONLY: 800-752-1341 
CALIFORNIA ORDERS: 619-277-8002 
_INFORMATION: 619-277-8006_ 


mail** 

comp 
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At a Glance 

Name 

Baby Blue CPU Plus 

Type 

ZSGB card for running CP/M-80 programs on the IBM Personal 
Computer 

Manufacturer 

Xecfex Corporation 
Box 222. Route 59 
Suffers NY 3 090T 
(914) 368-0353 

Price 

S600 

Hardware 

A printed-circuit board with a Z808 microprocessor and 64K Dytes 
of dynamic RAM with parity 

Software 

Header, a prefix for CP/M-80 programs that enabies them to run 
under PC-DOS in the IBM Personal Computer; Bind a program 
that attaches Header to the beginning of CP/M-80 files; Convert, a 
program that converts four 5 Vi-inch CP/M-80 disk formats—NEC 
PC-8001 , [MS 5000, DEC VT- IS, Heath/Zenith (46 tracks per 
inch}—and the CP/M-86 format for the IBM Personal Computer 
into IBM' PC-DOS disk format 

Documentation 

Forty-page typeset manual with index 

Audience 

Any JBM PC owner who needs to run CP/M-80 software 


converted file. In other words, Convert does the same 
work as Bind but also converts the file to PC-DOS for¬ 
mat. After the Header is added, whether by Bind or by 
Convert, the user can invoke the CP/M-80 program just 
as if it were a program written for the IBM PC. When PC- 


DOS finds the Xedex Header on a file, the operating 
system sends the program to Baby Blues Z8QB for execu¬ 
tion* While the Z8QB executes the CP/M-80 program, the 
Header sends CP/M-system calls to the IBM PCs 8088 
microprocessor. Then the 8088 manages input/output for 
the CP/M program* Software with the Baby Blue also in¬ 
cludes a program for moving files through the PCs serial 
port* 

Baby Blue is easy to install and use, performs as adver¬ 
tised, and has a superb users guide. One of Baby Blues 
beauties is that after converting your 8-bit programs to 
PC-DOS format, you no longer have to worry about 
managing two different file formats on one computer. 
You don't have to keep track of which disks are CP/M-80 
disks and which are PC-DOS disks* Most important of 
all, any CP/M-80 program or PC-DOS program can ac¬ 
cess and process any of your data files, because they are 
all in PC-DOS format* Well, perhaps not any program. 
The Baby Blue user's guide says (pages 21 and 22), "We 
have never promised anyone perfect compatibility with 
CP/M-80. . . . What's of interest to us and to the major¬ 
ity of users is compatibility with plain-vanilla, no-tricks, 
maximally portable, hardware-independent CP/M-80 
programs*'' The only software that the Baby Blue 
definitely won't run is CBASIC, The Baby Blue console 
interface emulates the Televideo 950 terminal to support 
screen handling (cursor placement, etc,) of CP/M-80 pro¬ 
grams* 

Baby Blue is easy to install because the procedure is 
straightforward and the user's guide is .written and illus¬ 
trated well* Photographs orient the user at different 
stages of installation. The instructions for resetting the 
IBM and Baby Blue switches to configure both the PC 
and the Z80B board for different amounts of memory 
leave nothing to chance. Side-by-side illustrations of the 
correct positions of all eight switches for the PC and Baby 


WHY YOU 
SHOULD 
MAKE A 
CORPORATE 
CONTRIBU¬ 
TION TO 
THE AD 
COUNCIL 


The Advertising Council is the biggest 
advertiser in the world. Last year, with 
the cooperation of all media, the Coun¬ 
cil placed almost six hundred million 
dollars of public service advertising. 
Yet its total operating expense budget 
was only $1,147,000 which makes its 
advertising programs one of America's 
greatest bargains... for every $1 cash 
outlay the Council is generating over 
$600 of advertising. 

U.S. business and associated groups 
contributed the dollars the Ad Council 
needs to create and manage this 
remarkable program. Advertisers, ad¬ 
vertising agencies, and the media 
contributed the space and time. 

Your company can play a role. If you 
believe in supporting public service 
efforts to help meet the challenges 
which face our nation today, then your 
company can do as many hundreds of 


others—large and small—have done. 
You can make a tax-deductible con¬ 
tribution to the Advertising Council. 

At the very least you can, quite easily, 
find out more about how the Council 
works and what it does. Simply write to: 
Robert P. Keim, President, The Adver¬ 
tising Council, Inc., 825 Third Avenue, 
New York, New York 10022. 


fffjk I A PubJic Service of This Magazine 
OxncH & The Advertising Council 

The cost of preparation of this advertisement 
was paid for by the American Business Press, 
the association of specialized business publi¬ 
cations, This space was donated by this 
magazine. 


292 April was © BYTE Publications Inc 













Blue cover every possibility in 32K-byte increments all 
the way from 128K bytes (including Baby Blue's own 64K 
bytes) to 544K bytes. Steve Walton, the author of the 
Baby Blue user's guide, could do the microcomputer 
world a great service by teaching courses in how to write 
clear and pertinent documentation. 

If you already own 8-bit versions of your favorite ap- 
plications programs, you will probably want to convert 
them and run them on Baby Blue. It is worth noting, 
however, that Xedex sells versions of Wordstar and Mail- 
merge for Baby Blue. In fact, Xedex has done a better job 
of adapting Wordstar to run on Baby Blue than Micropro 
has done of converting Wordstar to run on the IBM PC's 
8088. Xedex's version of Wordstar makes better use of the 
IBM PC's function keys by both using more keys and 
making better choices of which control codes are sent by 
the keys. Xedex sells Baby Blue, Wordstar, and Mail- 
merge as a package for a total of $980. In effect, you get 
the 8-bit versions of both Mailmerge and Wordstar for 
$380. Xedex also offers Personal Pearl and the Baby Blue 
for $650, 

Note that Baby Blue's software does not include the 
CP/M-80 operating system and its utilities. You do not 
receive a license to CP/M-80 when you buy Baby Blue. 
Header and Bind just enable Baby Blue to execute ma¬ 
chine-language command (.COM) files that will execute 
under CP/M-80, The usual procedure when selling one 
machine and buying another is to write the publisher of 
each program and pay a small fee to transfer your license 
from the old processor to the new one. Presumably you 
should do that before using Header and Bind to make 
your old CP/M-80 programs run on Baby Blue. 

Byad's DSl 

When you buy Byad's DSl, you buy both a Z80B 
board and a license to CP/M-80, including all its utilities. 
Obviously this implies complete compatibility with 
CP/M-80 (although some versions of CP/M-80 may dif¬ 
fer in disk formats and hardware-specific features), Byad 
now sells CP/M-80 version 2.2 with DSl but will also 
offer CP/M-PIus, the greatly enhanced new version of 
the venerable 8-bit operating system. For those IBM PC 
owners who have chosen CP/M-86 or Concurrent 
CP/M-86, the Byad DSl (or its cousin, the DS2, which 
has its own RS-232C serial port that can also drive RS- 
422A lines) is the logical choice as a CP/M-80 card. The 
DSl and DS2 use the same disk format on the IBM PC as 
CP/M-86. 

The DSl s software includes programs called Transfer, 
Filex, and Setup as well as the usual CP/M-80 utilities 
(STAT, PIP, ED, etc.). Transfer enables you to capture 
data coming through the IBM PCs serial port. Filex lets 
you read certain 5 Vi-inch disk formats {including NEC 
PC-8001, Televideo, Cromemco, Heath/Zenith, Intertec 
Superbrain, and others) into the DSl format. Setup is 
necessary for configuring the system after installing the 
DSl board. Among other things, Setup lets you enhance 
CP/M by setting aside some of the PCs memory to serve 
as disk buffers, a print buffer, a serial-in buffer, and a 



DON’T BE LEFT IN THE DARK! 
For $295, you can protect YOUR 
Data, Time and Computer. 


Protect your computer operation from loss of data 
files, lost keyboard input, and questionable integrity 
of stored information due to power failure. Operation 
is completely automatic, just attach your own 12V 
battery, or purchase below. 

Available for: 

Apple, Radio Shack, IBM, Olivetta, 
and most other personal and business computers. 

Specify equipment to be attached when ordering. 

If not completely delighted, return in original condi¬ 
tion within 30 days for refund. Ten percent restocking 
fee will be charged. Ninety-day factory warranty. 

Gel battery pack available with cables: 1-amp. com¬ 
puters - $65; 2-amp. computers - Sill. 

For fastest delivery, send certified check or money 
order payable to "Thunderhawk." Send 10% with 
C.O.D, orders. Sent FOB, Texas. Price subject to 
change without notice. Texas residents add 5% sales 
tax. Broad selection of power ranges available for 
larger computers — call for prices. 

DEALER INQUIRIES INVITED — send on letterhead. 

Thunderhawk Manufacturing (214) 586-6256 

A Division of Thunderhawk Corporation 
P.O. Box 573 
Jacksonville, TX 75766 

* 1983 Thunderhawk Corporation j 
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For the name of the dealer nearest yv\h phone { 800} 227-2400, ext. 348; in California, (80()) 77242&GG* ext, 948. For more information 













And nowr InfoStar:" 

The first DBMS you can use 
without speaking programmerese. 


So put away your GO TOs and 
DO WHILES. 

InfoStar is one microcomputer 
data base system that doesn’t askyou to 
write in code. Or leam a programming 
language. Instead you make selections 
from an on-screen menu written in one 
easy language. English. 

Which means you don’t have 
to be a programmer or computer jock 
to use it. But, in case you are, there’s 
something in it for you, too. 

With InfoStar, you can generate 
a custom application four times faster 
than with other DBMS software. 

Reason being it has a lot of the 
features that made WordStar" the 
standard in the industry. For instance, 
select-as-you-go menus prompt you 
through all procedures. And to format 
a data entry form or report, you simply 
draw it on the screen. 

We’ve said it before: what 
you see is what vou get. 

But, of course, that's 
not all you get. Fact is, 

InfoStar has more 
informative (and 
self documenting) 


WELCOME TD 

INF05TRR 


capabilities than you’ve come to expect 
from any microcomputer DBMS. 

Starting with report writing. A 
custom report feature—complete with 
transactional updating and exception 
processing abilities—lets you format, 
manipulate and merge countless differ¬ 
ent ways. And a quick report feature 
lets you finish faster than you can count 
them—usually in 60 seconds or less. 

Not that you have to slow down 
to sort things out either. Because InfoStar 
can sort five to six times foster than 
any other DBMS in its class. 

And for data entry, there are 
high-end minicomputer features. Like 
batch editing. And 200 editing mask 
combinations, to name a few. 

All that’s required of you is that 
you haw an IBM PC, Apple II or CP/M- 
based computer. And that you take a 
trip over to your local 
computer store to ask 
about InfoStar. 

They don’t speak 
programmerese. 

But they’re happy to 
talk business. 



MicroPro* 

Tile M j onx'O m pit Ier Software Conipam, 1 


vTjtc MicroPro, 33 San Pablo Avenue* San Rafael, CA 94903. [415} 499-1200, 
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At a Glance 

Name 

DS! 

Type 

Z808 card and CF/M-80 operating system for the fBM Personal 
Computer 

Manufacturer 

By ad Inc. 

5345 North Kedzie Ave. 

Chicago, 1 60625 
[3 12] 539-4922 

Price 

$660 

Hardware 

A primed-drculr board with a Z8QB microprocessor and 64K bytes 
of dynamic RAM with parity 

Software 

CF/M-80 and all its utilities; Setup configures the DST for different 
hardware and terminal emulation; Format formats disks: Fliex con¬ 
verts fifes from certain CP/M-80 514-inch disk formats frneluding 
NEC PC-8001. Tefevideo, Cromemco. Heath/Zenith, and fntertec 
Superbrarn] to By ad format: and Transfer enables the DS I to 
receive files from another CP/M-80 computer 

Documentation 

Preliminary at time of review 

Audience 

Any fBM PC owner who needs to run CF/M-80 software 



TEAR 





Finis 


i—| 

OUT 


AND COMPARE TO 3278s 

THE PCI 78. AN ASCII SOLUTION THATS KEYSTROKE 
FOR KEYSTROKE 3270 KEYBOARD COMPATIBLE. 

SNA/SDLC 3271) EMI HATTON WITH PCI's 1076. 


Name 

Company Name 
Address 


State 


Zip 


Phone 

□ Send me more information 
on tile PCI and PCI 11)76. 

□ Send me information on 
all PCI products. 


R j PROTOCOL 

11 A „ COMPUTERS INC. 


I_ 


(800) 423-5904 ucA, 

(213) 716-5500 (JntjUifiimia)™ ^ 

6150 Canoga Ave, Suite 100. WtxxJJand Hills, 04 9136^-3773 jL 



serial-out buffer. You can also choose to have the DSl 
emulate one of three different terminals: the DEC VT-52, 
the Lear Siegler ADM 31, or the Heath H-19. 

Installation of the DSl, following the instructions in 
the preliminary version of the manual, was somewhat 
awkward. The manual was about average; the only 
serious lack that I noted was instructions for setting the 
PCs switches to accommodate different amounts of 
memory. The blame for the awkwardness of installation, 
however, goes more to the procedure itself than to the 
manual. You must remove any other memory expansion 
boards from the IBM PC while installing the DSl. You 
must then set the PC system board switches for either 
48K or 64K bytes of RAM. After putting in the DSl 
board, you close up the system to see whether it will still 
run PC-DOS, Having done this, you remove the PC* 
DOS disk and boot the Byad CP/M-80 system and run 
some CP/M utilities (such as STAT, the disk status com¬ 
mand) to confirm that CP/M works. No problem. But 
then you have to configure the system to use any memory 
not on the PCs system board or the Byad board. 

Configuration takes two steps: first, edit the Byad file 
called SETUP.CMD; second, run SETUP.CMD. It 
sounds easy, but you have to use the CP/M editor ED to 
edit SETUP.CMD, ED is a primitive editor, and most 
people who use CP/M-80 use another editor. I had to 
reread the old Digital Research instructions for using ED 
in order to install the DSl. 

Having relearned ED, I was all set to reconfigure the 
system for my expansion memory, which required enter¬ 
ing the correct segment addresses. The DSl instructions 
gave only four possibilities, so I was off to the IBM PC 
manuals. Having decided at last on the segment ad¬ 
dresses, 1 went on editing SETUP.CMD in order to con¬ 
figure some of the DSl's buffers. 1 wanted to try using 
64K bytes of RAM as a print buffer, but because I hadn't 
yet put back my own 256K-byte memory board or reset 
the system board switches, Setup informed me there was 
not enough memory for the desired buffer. I should have 
realized that. But I still faced a problem: I couldn't con¬ 
figure the system for my hardware until my own memory 
board was installed and the switches were adjusted, but 
the instructions told me that I also couldn't use the con¬ 
figuration procedure until after removing my memory 
board—sort of a "catch-22" installation procedure. The 
solution was to go through the setup procedure for one 
set of parameters, reinstall my memory board, and then 
repeat the configuration procedure. At length, after re¬ 
reading the Byad preliminary documentation and reex¬ 
amining the ED documentation, 1 succeeded in installing 
the DSl. Of course, although the setup procedure is 
awkward and time-consuming, installation is usually a 
one-time event, and the DSl documentation was 
preliminary. 

To use CP/M-80 with the Byad board, you just boot 
the IBM PC with the Byad system disk in drive A. After 
doing so, I had no difficulty in running a variety of 
CP/M-80 applications programs on the DSl. Perfor¬ 
mance seemed excellent. 
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Before you bet your software 
business on an OS, look who’s 
betting on MS-DOS and XENIX. 


A waiting market. If you write and sell 16-bit 
software, MS™-DOS and XENIX™ give you the 
largest installed base. In fact, over fifty 16-bit 
manufacturers offer their microcomputers with 
MS-DOS or XENIX. IBM, Victor, Altos, Wang, Radio 
Shack, Zenith and Intel, to name just a few. And 
the list is growing. That means there's a ready 
and expanding market for your 16-bit applications 
software. 

The UNIX™ connection. XENIX is the multi¬ 
user, multi-tasking,UNIX-derived operating system 
for 16-bit microcomputers. MS-DOS 2.0 is 
Microsoft's single-user OS. MS-DOS and XENIX 
share hierarchical file structure and I/O redi¬ 
rection, including simple piping. MS-DOS 2.0 also 
provides XENIX-compatibie system calls. That 
means there's a migration path for programs written 
to run under MS-DOS and XENIX. What's more, 
both MS-DOS and XENIX are supported by 
Microsoft® languages. Which means you can look 
to a single supplier for total support. 

Comprehensive support. Microsoft offers you 
a full product support program. Excellent doc¬ 
umentation. Plus continual enhancements to both 
languages and operating systems. Your appli¬ 
cations programs can even be listed in Microsoft’s 
growing Source Directory of 16-bit applications 
packages. Contact us for current software 
offerings and vendors. 

Leadership. Microsoft led the 
world into the 8-bit micro¬ 
computer market¬ 
place with 


the first BASIC for microcomputers. Now, we're 
leading it into the 16-bit market with single and 
multi-user operating systems. Fully supported by 
Microsoft. 

Bet the winner. If you're writing and marketing 
software in the 16-bit marketplace, MS-DOS 
and XENIX are setting the standard. In fact, they're 
the standard operating systems for the world’s 
largest selling 16-bit microcomputer systems. 
Which means your market is already there.. .and 
growing. Contact us for complete information. 
Before you bet your software on an operating sys¬ 
tem, look where your market is betting. 

BETTER TOOLS FOR MICROCOMPUTERS 

MICROSOFT. 

MICROSOFT CORPORATION 
10700 NORTHUP WAY 
BELLEVUE. WASHINGTON 98004 


Microsoft is a registered trademark, 
and MS, XENIX and the Mierosolt 
logo are trademarks of Microsoft 
Corporation 

UNIX is a iradpmark o! Bell 
Laboratories 
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RADIO 

SHACK 




4*0 


IBM 


l ?CT ( 


O/t 


ZENITH 


The Best In Price, 
Selection and Delivery 


Professional Quality 


Call Now TOLL FREE 

800 - 368-3404 

(In VA, Call Collect 703-237-8695) 

AMPEXHNTERTEOTEXAS INSTRUMENTS ^GENERAL DATA 
COMM,"ANDERSON JACOBSON*C. ITOH*QUME * BEEHIVE- 
DATASOUTH*DIABLO-CENTRONICS - NEC - PRENTICE 


INTERTEC SUPERBRAIN II 

64K DD‘. 

64KQD*. 

64K SO' (96TPI) 

'(includes M^Sofl BASIC) 

DOS-10 Meg 
(Hard Disk) 

PYNABVTE 


PRINTERS 


ONLY $1895 
ONLY $2295 
ONLY S2695 


ONLY 53195 


Call 


NEC 

7710 Ser. $2149 

7715 $2196 

7730 Par.... $2149 

7720 3 2449 

7725 .*..$2496 

Sid. Tractor 77 x* 3 199 

'icin tl'Wl 

3510EX Call for Special Price 

3515. . ... $1395 

DATASOUTH Call 

DIABLO 

620-S PI.$1144 

630-R102/147.$1949 

630-ECS . Call 

630-R155.$1745 

‘(lor IBM P C ., Apple II, TRS-80) 
630-K104 (KSR) $2385 

QUME 

Sprint 9/45 FP $1794 

Sprint 9/55 FP $2119 

Sprint 9/55 FP/XMEM $2186 

Sprint 9/55 LP/XMEM $2094 

Sprint 11/40* PLUS Call 

Bi'Dir Forms Tractor $ 199 

CENTRONICS: 34/3B Call 


TERMINALS 


AMPEX 

DB0 


$ 699 


765 Bbl Mmy Call 

785/787 Call 

S10 Basic $1249 

810 Package $1439 

820 Pack age RO Pac kage $1610 
820 KSR Package Call 

840 RO Basic $ 795 

640 RO Tractor F eed P k g $ 1059 
940 Video Ed 1 1r $ 1570 


PRENTICESTAR 300 Bd $ 124 

U.S. Rob Auto Dial Call 

1200 9600 Baud Call 

Stal Muxes 


Call 


DISC DRIVES 


QUME 

Data Trak 5. 
Data Trak B 


$ 289 or 2 tor $549 
$519 or 2 for $999 


SOFTWARE 


BISYNC-3780 $ 769 

Wordsiar (IBM P C.) $279 

Daia Star $ 218 

Mail Merge FREE' 

Spall Slar £ 149 

Spell Guard $ 229 

Plan 80 $249 

d Base II $ 529 

$ 191 

$ 158 

$ 24 9 

Call 
£ 689 
$ 159 


CalcStar 
SuperSod 
Super Calc 
InfoStar 
CIS Cobol 
Forms II . 

MACRO B0 $ 103 

"C" Compiler $ 177 

’With purchase oF InioSlar 


MICROLOG (IBM EXP,) 


BEEHIVE (SMART DISPLAY) 

DM5 Call 

DM5A Call 

DM310 (3101 Emulator) Call 

DM 3270 (3270 Emulator) Call 

Protocol Converter Call 

QUME 

QVT-102 $ 594 

QVT-103 S 739 

C.ITOH 

CIT 101 $1350 

CIT 161 (Color) Call 

TEXAS tNSTRUMENTS 
745 Standard $1390 

745 Sid (Recondjiioned) Call 
In addition, we can make Ei A RS 232 or RS 449 cables to your order, and supply 
you with ribbons, printer stands, print wheels, thimbles tor all printers listed. 
And many, many more items, CALL NOW. 

All ilems shipped Ireigtrt collect either motor height or UPS unless otherwise specified 
All prices already include 3% cash discount. Purchase with credit card does not in- 
cFude discount. Virginia residents, add 4% Sales Tax. For fastest delivery send cer¬ 
tified Check, money order or bank wire transfer. Sorry, no C O D orders AJI equip¬ 
ment is in factory cartons with manufacturers warranty (honored at our depot). Prices 
subject to change without notice. Mosl items In stock. 


256K RAM Bd.$ 445 

256K RAM Bd./Full Parity $ 495 
CP/M-Z60 CO-PROC. $ 495 
Baby Blue $ 600 

Baby TEX. $ 600 

Baby TALK 3270 BISYNC $ 895 

8" Disk Controller. $ 395 

Single 0" Disk Drive (1.2 
M/Byte) System w/P.S. 

& Cab. $ 795 

Dual 8" Disk Drive (2.4 
M/Byte) System w/P.S. 

& Cab.$1295 


TCRCQIflALS 


MoifetCordl 

TCRDICir 


tvX. J 

icnmriL 

1M 


Terminals Terrific, Inc., P.O. Box 216, Merrifield, VA 22116 
Phone: 800-368-3404 (in VA, Call Collect 703-237-8695) 
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[Late notes; Scoff Bartky of Byad informs me that the 
installation procedure has been simplified since I used the 
system. The instructions now require using ED to edit 
only a single line of text and show exactly what the user 
must type to edit that one line. In addition , the instruc¬ 
tions list the segment address that must be entered for any 
amount of memory that may be in the machine. ] 

At Comdex in November, Byad and Digital Research 
announced an agreement under which Byad will produce 
a new Z80B card to be called the CP/M Card. The new 
card will be equipped with 256K bytes of RAM, a Z80B, 
and a serial port. Digital Research acquired all rights to 
the CP/M Card, including the marketing rights. The 
availability of the CP/M Card with CP/M-86 for the 
IBM PC will enable CP/M users to run 8- and 16-bit soft¬ 
ware without worrying about maintaining two different 
disk file formats. Using the CP/M Card along with Con¬ 
current CP/M-86 will make possible running a CP/M-80 
program as one task while the 16-bit operating system is 
in control. Byad itself will also be bringing out a Z80B 
board with up to 256K bytes of memory and is making its 
boards compatible with PC-DOS, no longer requiring the 
user to keep separate disks for PC-DOS and CP/M-80. 

Conclusion 

If you just want to run your old 8-bit machine- 
language programs on your IBM PC, then Xedex's Baby 
Blue CPU Plus probably suits your needs. If you want to 
continue doing work with the CP/M-80 utilities or to 
keep revising your old 8-bit assembly-language pro¬ 
grams, then the Byad DSl is the better choice (though 
you can use CP/M development tools, languages, 
linkers, etc., with Baby Blue). Another major factor in 
deciding on one of these two boards is your choice of 
16-bit operating systems for the IBM PC. If you are using 
PC-DOS (Microsoft's MS-DOS) exclusively, you will 
want Baby Blue CPU Plus. If you are using Digital 
Research's CP/M-86 or Concurrent CP/M-86, you will 
want the DSl .B 


Reading CP/M-80 Disk 
Formats with the IBM PC 


W, Scott Bartky 
Byad Inc, 

5345 North Kedzie Ave. 

Chicago, IL 60625 


In designing a Z80B board to let users run CP/M-80 on the 
IBM Personal Computer, we encou?;tered several obstacles 
that made it difficult to read CP M-formatted SVi-inch soft- 
sectored disks on that machine. AMougfr die disks were sup¬ 
posedly physically compatible with the PC, a combination of 
three factors determined whether or not a successful read 
operation could take place. 


























































Here’s what you can do! 


We speak 
your language 
and translate 
your software needs 
into efficient and 
Quality Services... 


DMA products operate 
on the full range of 8080-8088 
processors, including the IBM-PC 


Data Base Management 

The FORMULA. 

The Application Generator™ 

This unique software package lets you 
create sophisticated business application 
software without programming. The 
FORMULA builds files, reports, updates, 
sorts, and menus and links them all 
according to the user’s specifications. 

It incorporates features of a data base 
manager, a word processor, and a compiler 
into the first "system language 1 ' for 
microcomputers. 

Communications 

ASCOM™ 

ASCOM™ is the most versatile 
asynchronous communication package for 
microcomputers on the market. It features 
interactive, menu-driven, and batch 
operations; supports auto-answer and 
auto-dial modems; includes most popular 
protocols; provides network simulation; 
and many other options Xerox Corporation. 
NCR, Monroe Systems for Business, and the 
big 8 accounting firms use ASCOM. 

Utilities 

EM 80 / 86 ™ 

This software emulator lets you use eight 
bit software on sixteen bit microcomputers 
without hardware modifications. 

UT-86™ 

This package of user-friendly utilities 
for the IBM Personal Computer and similar 
systems includes copying, directory sorting, 
patching, and a general purpose file print 
utility. 

Coming Soon 

DMATC — A “C" language compiler 
which will generate either Z80 or 8086 
assembly language code. Due to a unique 
optimization routine which is based 
upon a functional "P-code” model, the 
efficiency of DMATC" will far exceed that 
of existing compilers. 

sync/com” " — A bisynchronous 

communication package that will be 
configurable for a variety of systems and 
include a flexible interface to the operating 
system. 

The 8086 O, $, Converter 1 * 1 — A program 
which will permit programs written for Digital 
Research’s CP/M-86™ to execute under 
IBM's PC DOS. 
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One factor was a problem in the disk-controller hardware. 
The IBM PC uses a disk-controller chip mamtfactured by 
Nippon Electric Company , the NEC 765 or 765a. Either chip 
has a built-in reset tied to the detection of the disk s index 
hole. If you try to read a disk that has been formatted with 
the first sector too close to the index hole, the chip doesn't 
have enough time to reset itself and read the disk. 

The solution is simple: cover the disk s index hole. Most 
popular soft-sectored formats identify each sector by the sec¬ 
tor's header I?lock. The controller does not need to use the 
index hole for locating a given sector. Fortunately , the 765 
does not require the index hole to either read or write data. 
In fact, the index hole is important only when formatting the 
disk. 

To use this solution , you should start all disk records at the 
same point on each track so that track-to-track seeks can 
take place quickly and efficiently. Once the disk is for¬ 
matted [, the hole can be covered , and the controller will still 
be able to read and write data. The only possible complica¬ 
tion is that the operating system may ftever wait the maxi¬ 
mum time needed to read a disk if your machine uses the 
index hole for this purpose. The IBM PC uses an independent 
time-out schema, and the covering of the hole won't produce 
a change in performance. 

With the hardware problem solved, we soon found an¬ 
other obstacle to reading disks formatted on other systems. 
Some systems format their disks in ways that violate com¬ 
mon rules of good engineering practice. For example, In¬ 
tertec's impletnentation of ten 512-byte sectors per track ex¬ 
ceeds the sensible track-length specification by some 70 
bytes. This design reduces the size of the interrecord gap, the 


space between the first and last sectors on a track. 

When we find a format in which this interrecord gap is too 
small, we use either of two possible solution?. One is to set 
up a formatting function on the IBM PC to format disks for 
the nonstandard machine, Then loe take the disk formatted 
by the IBM PC, use it with the other machine and transfer all 
the files to that disk , A seco?id solution is to slow the speed of 
the nonstandard machine s drive slightly (about 1 percent) to 
produce a longer interrecord gap when it formats a disk. 
Neither solution may work all of the time because multiple 
writing and reading may cause 'creeping of the records , and 
the gap wilt shorten once more. 

The third problem affects even well-designed disks such as 
Cromemco's. IBM uses a phase-locked loop (PL U in its data 
separator. Unlike the simpler one-shot mu Itivibrato r designs, 
used in some older systems, that synchronize to the data 
stream in two pulses, the PLL Requires several clock pulses to 
lock in. (Although it requires the additional pulses, the PLL is 
a better design than its simpler counterpart because it is less 
susceptible to noise and rapid fluctuations.) If you attempt to 
read disks from an older system and are unsuccessful it is 
highly probable that your problem is in the data separator 
design. There is no permanent cure for this incompatibility 
without altering the IBM card~a complicated operation. All 
you can do is try again or transfer the data through some 
other means > 

As a result of our efforts to overcome these obstacles, the 
By ad DS1 is now successfully reading and writing a large 
number of nonstandard formats on the IBM PC. 


The History of Computing 

To document landmark efforts in computing , Digital Press offers this 
series of books on key projects, personalities, ana issues in the evolution 
of computers and the computer industry. 


Herman Hollerith: Forgotten Giant of In¬ 
formation Processing Geoffrey Awsf' 
nan Herman Hollerith's punched card 
tabulating machines lead eventually to the 
modern computer. His business, after 
merger with several others, eventually be- 
came IBM. (Columbia University Press) 
1982, hardbound, 418 pages, $25 
The Computer from Pascal to von Neu¬ 
man Herman H. GDidst ine The author fo¬ 
cuses on the research and development at 
the University of Pennsylvania's Moore 
School and later at the Institute for Ad¬ 
vanced Study. (Published by Princeton Uni¬ 
versity Press) 1972, hardbound, 378 pages, 
$25 

Charles Babbage: Pioneer of Ihe Com¬ 
puter Anthony Hyman Babbage's Differ¬ 
ence and Analytical Engines were the 
forerunners of the modem computer. This 
biography clarifies Babbage's position in the 
history of science. (Published by Princeton 
University Press) 1982, hardbound, 287 
pages, $25 

Computer Engineering: A DEC View of 
Hardware System Design C Gordon Bell, 
J. Craig kludge, and John E. McNamara 
Shows how such real-world constraints as 
evolving technologies, marketplace eco¬ 


nomics, and manufacturing costs influenced 
computer engineering at Digital Equipment 
Corporation. 1978, hardbound, 585 pages, 
$28. 

Early British Computers: The Story of 
Vintage Computers and the People Who 
Built Them Simon Lavington This book 
examines such landmark projects as the 
world's first working stored-program com¬ 
puter, the first commercially available com¬ 
puter, and the first transistorized computer. 
(Available outside the U.5. and Canada 
from Manchester University Press) 1980, 
paperbound, 140 pages, $9 

Project Whirlwind, The History of a Pio¬ 
neer Computer Kent C Redmond and 
Thomas M. Smith Whirlwind was the first 
computer with synchronous parallel logic 
and the first to use a random-access, mag¬ 
netic core memory. 1980, hardbound, 280 
pages, $25 

From ENIAC to UN1VAC: An Appraisal 
of the Eckert-Mauchly Computers Nancy 
Stern This book examines the social, eco¬ 
nomic, and political factors that influenced 
development of the ENIAC, the EDVAC, 
the BIN AC and the UNIVAC 1981, hard¬ 
bound, 286 pages, $25 


Data Processing Technology and Econom¬ 
ics, Second Edition Monfgomery Phister, 

Jr . A thorough history of the computer in¬ 
dustry from its inception, this book includes 
complete coverage of data processing oper¬ 
ating costs, programming costs, system per¬ 
formance and reliability, time sharing 
economics, software performance, and 
much more, (Co-published with Santa 
Monica Publishing Company) 1979, 720 
pages, $45. (hardbound); $30. (paperbound) 

ORDERING INFORMATION: Postage and handling free 
when order is prepaid. Ten percent discount when order¬ 
ing two or more books. Make check payable to Digital 
Equipment CoriHi ration. Check or charge card required 
on all orders under $50. TOLL-FREE ORDER NUMBER: 
To order hooks, by Mastercard or VISA, call ihe Digital 
Press toll-free number I-BOO-3434322 or 8321 (in Massa¬ 
chusetts call (SIT) 663 4124) from 8:00 fl.m. to 4:00 p.m.. 
Eastern time. Please check to make sure your order is 
signed and includes the following information, name, 
company/school, address, city, state, and zip. If paying by 
card: charge card number, expiration dale, and telephone 
Return to: Digital Press Order Processing. Digital equip¬ 
ment Corporation. 12A Esquire Road, Billerica, MA 01862. 
"All prices quoted are U.5, only. For prices outside the U.S.., 
contact your nearest office of Digital Equipment Corpora 
lion. Educational Services, Prices are subject to change 
without notice. 
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Our Prices Will Get Your Attention.' 
Our Service Will Keep It. 


ORDER NO 

DESCRIPTION UST AEI PRICE 

[FRANKUN 



Franklin ACE 1000. . 

1330 

Call 

1 TELEVIDEO SYSTEMS 






TS-802 

Integrated Single User 




Computer., — 

3295 

2632 

TS-802H 

Integrated Hard Disk 




Computer... 

5995 

Coll 

TS-1602G 

16 Bit 802 Type Computer 

4495 

Call 

TS-1602GH 

16 Bit 8G2H Type 




Computer. . 

6995 

Call 

T5-806-20 

Multi-User Computer ... 

7195 

Call 

FS-816 

Multi User Computer — 

3995 

Coil 

FV-910-P 

Televideo 910 Plus.. 

699 

573 

TV-910 

TetevrdeO910. . . 

699 

573 

TV-912 

Televideo 912C.. 

926 

685 

TV-920 

Tetevldeo 920C .. 

995 

737 

1V-925 

Televideo 925 .. 

995 

745 

TV-950 

Televideo 950. . 

1195 

921 

TV 9010 

Second Page Option 




912/920 . 

80 

50 

TV 9050 

One Additional Page for 




925/950 . 

95 

62 

TV-9051 

Three Additional Pages 




far 950 ., . 

120 

95 

TV-MM 

Far Any lelevideo Terminal 

60 

53 

TS-24-001 

TeleSalu flans WordStar 




CalcStar. 

790 

Cal! 

T5-806H/20 

20 MB Expansion Tor TS-806 

3600 

2948 

TS'TW 

Fete writer - NEC 3500 ..,, 

2195 

1629 

| NORTHSTAR 



MS-94404 

Adv-2Q-64K. Computer .. 

3599 

Call 

NS-97404 

Adv 1Q-&4IPHD-5 




Computer.... 

4999 

Call 

MS-94401 

Hrz-2Q’64K Horizon .. . ,3599 

Call 

NS-9 7401 

Hr? 1Q-64K-HD-5MB. 

4999 

Call 


PLUS OTHER NORTHSTAR PRODUCTS 


ORDER MO, DESCRIPTION 

| NEC PRINTERS 


LIST AEI PRICE ORDER NO. DESCRIPTION 


UST AEI PRO 


NE-3510-1 

NEC 3510 Spin writer R/O 
Serial 35 CPS .. 

1895 

Call 

NE-3515-1 

NEC 3515 Spin writer R/O 
Serial Diablo Compatible 

1925 

Call 

NE-3530-1 

NEC 3530 Spinwriter. 

1995 

Cofl 

NE-3550-1 

NEC 3550 Spin writer R/O 
Parallel IBM Compatible. 

2350 

Call 

NE-35-TRAC 

Bidirectional Tractor .... 

265 

Coll 

NE-7710-1 

NEC 7710 Spinrwitter R/O 
Serial 55 CPS . 

2796 

Call 

NE-7715-1 

NEC 7715 Spmwritef R/O 
Serial Diabto Comp.. — 

2825 

Call 

NE-7 720-1 

NEC 7 720 Spinrwriter KSR 
Serial 55 CPS .. 

3610 

Cal- 

NE- 7725 1 

NEC 7725 Spin writer K5R 
Serial Diablo Comp. 

3710 

Can 

NE-7730-1 

NEC 7730 Spin writer- 

..795 

CaJt 

NE-PC-8023 

Parallel. 

695 

Can 


PLUS OTHER ACCESSORIES 




| STAR MICRONICS 


DP-8480-TP SO Column Dot Matrix 

Printer Parallel. 

DP-B430-TS 80 Column Dol Matrix 

Printer - Serial. 

10" Carriage ■ Parallel, 
15" Carriage ■ Parallel - 
Serial Interface Cord . . 
40 Column Dot Matrix 
Parallel or Serial. 


Gemini 10 
Gemini-15 


DP-8240 


I OKIDATA 


OK -82 A 

OK-83 A 
OK-84A-P 

OK-84A-S 

GK-G-82 

OK'G-83 

OK-2K 


ZENITH 



ZVM.121 

Green Screen Monitor... 

160 

99 

Z-19-CN 

Z-19 Terminai .. 

895 

672 

ZT 1-A 

Auto-Dial Terminal . 

699 

526 

Z-25-AA 

Z-25 Dot Matrix Printer . . 

M<?9 

1196 

Z-89-81 

2-89 Computer System ,. 

1995 

Can 

Z-90-82 

Z-90 Computer System ,. 

2799 

2176 

Z-89-X 

Z-89 w/o integral Drive .. 

2495 

1749 

Z-90-80 

Z-90 w/o Integral Drive .. 

2895 

1950 

Z-37 

Z-37 Dual 5" Disk Drives 

1995 

1593 

Z -87-89 

Z87 Dual 5" Disk Drives .. 

999 

898 

Z-B7-9Q 

Same Disk add 400K 




to Z-90 .. 

999 

898 

Z5-67 

Z-67 Winchester - 




Floppy Drive .... 

5995 

4747 

ZJ 7-DA 

Z47 Dual & 1 ' Disk Drives . 

3695 

Call 



|l!:foUSliH -s# 



Okidata Microirne B2A 

with Trader Feed . 

Okidata Micfaline 83A 
Okidata Micraline 84A 

- Parallel . .. 

Okidata Microline 84A 

- Serial. 

Qkigraph I for 82A . ., 

Okigroph 1 for B3A .... 
2K Buffer/Serial SO 

all Models. 


449 

CdH 

464 

Call 

499 

Call 

649 

Cali 

86 

Call 

250 

Call 

719 

486 

1195 

713 

1395 

Call 

1495 

Cali 

99 

45 

99 

45 

140 

119 


1 


MANNESMANN TALLY 


MT1605 

Serial 200 CPS. 

1695 

1441 

Mil 602 

Parallel 200 CPS ,. 

1695 

1441 

MT1805 

Serial - 200 CPS or 50 CPS 

1995 

Call 

MT1802 

Parallel 200 CPS 

or 50 CPS. 

1995 

Call 

MT1602 

SorP 160 CPS. 

990 

809 


GUARANTEE 

- PROVEN PRODUCTS 

- SYSTEM DESIGN HELP 

* BENCH TESTING AND CONFIGURING 

* TECHNICAL SUPPORT STAFF 
■ SERVICE AFTER SALE: 

(800) 854-7635 TECHNICAL SERVICE SUPPORT 
We will pay the freight — both ways — for repair 
an verified returns within 30 days of sale. 

TERMS AND CONDITIONS 

Prices change daily. Call for gurrenl pricing andavailability Pntoesbased 
on prepaid cash adets We accept- cashiers checks, money orders, 
bank wires, or personal checks (10 days to order) COD - standard 
charges plus 2 % handling tor orders outstcie California Masterchorge& 
Visa - 5% handling California residents add state and local sales lax 


I 


SYSTEM 

SOFTWARE AVAILABLE 


Altos CP/M 5 V . 

Apple CP/M 5 V . 

Apple DOS — Cassette. 

Apple DOS - Diskette. 

Atari 400/800 Diskette. 

Atari Cartridge. . 

Atari Cassette. 

Basic 4 CP/M 5V .. 

CP/M-86 Display Whiter. 

Cromemco CP/M 5'*" ... 

DEC VT 180 CP/M 5 V ... 

Eagle CP/M SV.- .. 

Heath Z-90 CP/M 5V . 

Heath Zenith CP/M 5 V- .. 

Hewlett Packard 125 CP/M 5 i 
Hewlett Packard 87 CP/M 5 V 

IBM PC CP/M 86.. 

IBM PC. DOS. 

NEC CP/M 5' i".. 

Northstar Advantage CP/M 5' i 
Norths!or Horizon CP/M 5 C... 

Ohio Scientific C-3 CP/M 5V . 

Osborne CP/M 5 V.. 

Otrona CP/M 5 V ........ . 

QD-MIcropolis Mod II/Vector Graphic 

Sanyo 1000 CP/M 5V. 

Sirius Victor 5' *" . .. 

Software far 8086 Computers. 

Standard CP/M 5' •’... 

Superbfdin 5V....,, -. 

Timex/Sinclair ZX81.. 

IRS-80 Cassette Models l & lit. 

IRS-80 Diskette Models I & III. 

TRS-&0 Model II CP/M .. 

Teiovideo CP/M 5 V. .... 

Vic 20.. 

Wang CP/M 5V 8". 

Xerox 820 CP/M S'Z. 

NEW ITEMS 

Palantier Wdrd Processor .......... 

For use with Apple H (64K) CPM 


CALL 

FOR 

CURRENT 

PRICING 


450 Call 
350 Con 


|APRIL 


SPECIAL 


PLUS: MORROW • ALTOS • EAGLE • 
NEC PERSONAL • ANADEX • C-ITOH 
. n • DIABLO • COMREX • TOSHIBA 

ALSO AVAILABLE: MODEMS* DISKET1E STORAGE BOXES* 
DISKETTES ■ Q iPSTRiP * RIBBONS 


TELEVIDEO™ 925 
TERMINAL 

Function Keys 
Detached Keyboard 

only 

$ 704.00 


save J 291° 
off list 



These pri ces eff ec I i ve 2/8 3 


^^1 

Prices change daily — 


VISA 

call for current pricing 
and shiDDina charaes. 



CALL TOLL FREE: 


800 - 854-7635 


!N CALIFORNIA CALL: 

(619) 562-7571 

AUTOMATED EQUIPMENT, INC. 

8775 Olive Lane, Suites I. & J * Santee, CA 92071 
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In the beginning, there was the 
printer. 

And right on its heels came the 
first printer breakdown. 

Unfortunately, the first printer ser¬ 
vice call didn't happen nearly so 
quickly thus creating downtime - 
a problem that still plagues users 
today. 

What’s the answer? Non-Stop- 
Printing from Trilog, 


Two heads are better than one. 

Most dot-matrix line printers use 
only a single print head. That’s 
fine - unless something goes wrong 
with the head. Then you’re out of 
business until a service representa¬ 
tive shows up. 

On the other hand, the Trilog 
TIP-300 uses an exclusive two- 
headed system. Both 150 lpm print 
heads run simultaneously Giving 


you a total output of300 [pro. 

Should one print head temporarily 
Ml, the user simply flips a switch 
and the remaining head continues 
printing at 150 lpm. 

Now that’s Non-Stop-Printing! 

Dual heads offer another advan¬ 
tage, too. Instead of being pushed 
to capacity like most single heads, 
each Trilog head runs at a 50% 
duty cycle This makes them much 


Non-Stop-Printing 
advance since the p 
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more reliable than conventional 
print heads. 

Advanced innovation isrit just 
in our heads. 

That's why we also gave Trilog 
printers dual tractors. They not only 
stabilize the paper and minimize 
friction, but allow the paper to move 
forward and backward. This gives 
you plotting capability and lets you 
generate forms. You can also print 


bar codes. Plus business and engi¬ 
neering graphics. 

Five printers for the price 
of one. 

Besides graphics, the TIP-300 
gives you four other types of print¬ 
ing: standard data processing char¬ 
acters. Letter quality characters that 
approach the sharpness of fully 
formed characters. And two versions 
of compressed characters lor paper 


savings and special formats. 

For more information contact: 
Trilog, Inc, 17391 Murphy Ave, Irvine, 
CA 92714. Or call (714) 549 4019 . 
TWX (910) 595-2798. 

Tbif 11 see that compared to 
Trilog, other printers arc still in the 
Dark Ages, 

Non-Stop-Printing starts with 


Hie single greatest 
ter was invented, 
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Building a Hard-Disk Interface 
for an S-100 Bus System 

Part 2: The Hardware 


Andrew C. Cruce and Scott A* Alexander 
ASC Associates Inc. 

209 Spring Valley Dr. 

Lexington Park, MD 20653 


In last month's article we described 
Winchester disk-drive technology 
and generally how drives of this type 
are integrated into microcomputer 
systems. This month we will be more 
specific and describe how a particular 
set of hardware can be assembled to 
provide Winchester disk capability 
for an S-100-bus microcomputer* 
After reading this article, you should 
understand the concepts involved in 
the design, fabrication, and integra¬ 
tion of the hardware needed for a 
10-megabyte S-100-based Winchester 
disk system. 

The block diagram presented in 
figure 1 shows the various com¬ 
ponents of the Winchester disk sub¬ 
system* The functions of the host 
computer adapter (HCA), the disk 
controller, and the disk drive were 
described in last month's article. The 
only remaining component in the 
diagram is the power supply, which 
provides the disk drive and controller 
with power. 


About the Authors 

Andrew Cruce has a Ph.D. in Aeronautical 
Engineering and has recently received an S<M. 
degree in management as a 5/oorc Fellow at 
MIT. Scott Alexander has an M.S. in Electrical 
Engineering. Both have extensive design and 
implementation experience with small com¬ 
puters and ate full partners in the firm of ASC 
Associates , which markets the hardware de¬ 
scribed in this series of articles , 


This diagram suggests an approach 
to designing the disk system* The first 
step is to establish the data path; that 
is, you must determine how the 
HCA, the disk controller, and the 
disk drive are connected. Before you 
can do this you need to settle on the 
particular disk and controller to be 
used in the system as well as the func¬ 
tions that are to be included in the 
HCA* Once you complete this pro¬ 
cess, you'll have enough information 
available to specify power require¬ 
ments for the system and to identify 
power supplies that could be used in 
the system. Finally, when the data in¬ 
terface is complete and you've chosen 
a power supply, you can consider 
how to package the system. 

Well now proceed through this 
design sequence, first discussing the 
availability of disk drives and con¬ 
troller cards and which ones we ulti¬ 
mately adopted. Next well cover the 
requirements for the HCA and go 
into the detailed logic design of this 
component. Finally, we will examine 
some of the options in choosing a 
power supply for the system and 
show the steps required to construct 
an attractive and reliable package for 
the system. 

Disk Selection 

The first decision we made in se¬ 
lecting a disk was on its size and stor¬ 


age capacity. As we stated last 
month, we chose the SVi-inch disks 
because they offered what we con¬ 
sider to be more than sufficient stor¬ 
age capacity for most applications at 
a reasonable price. When we started 
this project, a number of manufac¬ 
turers, including Seagate Technol¬ 
ogy, Shugart, Memorex, and Mini- 
scribe, offered 5V*-inch Winchester 
drives. We needed a drive with a 
disk-to-controller interface equiva¬ 
lent to that of the ST-506 disk drive 
manufactured by Seagate Technol¬ 
ogy. This interface has become the de 
facto standard in the industry and 
provides the freedom to select from a 
number of potential controllers that 
are compatible with this interface. 

In considering the storage capaci¬ 
ties available on the 5 Vi-inch-drive 
systems, we found that 10-megabyte 
systems were becoming available at 
prices only marginally higher than 
the smaller 5-megabyte systems* 
Based on the attractive cost per bit of 
storage capacity of the 10-megabyte 
drives, we opted for the higher-capac¬ 
ity disk systems. 

With these criteria in mind, and 
taking into account the price/perfor- 
mance ratios of the available units, 
we chose the 10-megabyte disk drive 
manufactured by the Miniscribe Cor¬ 
poration. Our initial choice could 
change because we made it at a time 
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NEC passes your 
toughest screen test 



If you're getting into "pictures/you can't do better than 
NEC's new PC-8800 personal computer system, ft gives 
you the highest resolution (640 x 400) of any standard 
system you can buy. 

And no other system can give you the PC-8800S high- 
powered graphics hardware. With R/G/B output and 
more than 60 distinct colors, it s the perfect system for 
people who fike to paint by numbers. 

But it's more than just a pretty face. The PC-8800 is power¬ 
ful, too, with 8-bit and optional 16-bit capability and up 
To 256K of RAM. it offers parallel and serial interface, 
and gives you both color and monochrome capability 
standard. Either 5 l h" or 8 lr disk drives can be used. 

The modular design is attractive and convenient, making 
the PC-8800 pleasing to your eye in more ways than one. 

And a whole range of software is available for the 
CPM -based* PC-8800?* You can use it when you're 
getting down to business orjust having fun. 

The PC-8800 computer system. Audition it at your focal 
NEC Home Electronics deafer. 



Productivity at your fingertips 


Home Electronics (U.S.AJ, Inc. 
Personal Computer Division 

1401 EstcsAvenue, 

Elk Grove Village, IL 60007 

Nippon Efectnc Co, Ltd,, Tokyo, Japan 

Djgitri/ Research 

*'MS-DOS fTM Microsoft j CPM-86 apeMtrng 

systems w<lf be riwii-Uble ^oon 
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Figure 1: Winchester disk-drive subsystem block diagram , 


when many disk-drive manufacturers 
had not yet commenced delivery of 
10-megabyte hardware. However, 
now that the Seagate Technology in¬ 
terface has become the industry stan¬ 
dard, virtually any new 5Vi-inch 
drive currently being manufactured 
could be immediately plugged into 
whatever controller we selected. This 
also means that, for the purposes of 
this article, you could substitute any 
other 5 Vi-inch Winchester disk drive 
as long as it uses the Seagate Technol¬ 
ogy standard interface. 

Controller Selection 

Our decision on which controller 
to use in the system was somewhat 
more complicated. The first and most 
important requirement was that the 
controller be compatible with the 
Seagate Technology ST-506 interface 
(so as to be compatible also with any 
of the disk drives we were consider¬ 
ing). 

The second requirement was that 
the controller implement the Shugart 
Associates Systems Interface (SASI) 
to the HCA so that we could interface 
not only to S-100 systems, but also to 
a variety of other microcomputers 
such as the Apple, the Osborne, and 
the TRS-80. This criterion eliminated 
some of the available controllers, in¬ 
cluding those made by Morrow, 
which interfaced directly with the 
S-10G bus, A few of these devices 
would also have been eliminated 
because any system they are used in 
must conform to the IEEE standard 
for the S-100 bus. The problem here is 
that many of the older S-100 systems 
do not conform completely to this 
standard (for example, a number of 


systems do not implement the ex¬ 
tended 24-bit addressing of the IEEE 
S-l 00-bus specification) and thus 
would not operate properly with the 
"S-100-compatible" controllers. 

Working within these constraints, 
we considered the cost, performance, 
size, and power consumption charac¬ 
teristics of a number of commercially 
available Winchester disk-drive con¬ 
troller boards. At the time we made 
the selection, the Xebec Si410 con¬ 
troller appeared to offer the best per¬ 
formance per dollar expended. 
Again, for purposes of this article, the 
choice of the particular controller 
board does not largely influence the 
rest of the design. If you have a con¬ 
troller board that uses the SASI to 
connect to the HCA and a Seagate- 
Technology-compatibie interface to 
connect to the Winchester drive, then 
the hardware and software designs 
covered in this series should work 
with little or no modification* 

After we verified that the controller 
and disk were indeed compatible, all 
we needed to complete this interface 
was to fabricate a 34-conductor and a 
20-conductor ribbon cable to connect 
the disk and the controller. The next 
step was to decide on the require¬ 
ments for the HCA and to design the 
hardware accordingly. 

HCA Interface Requirements 

Several preliminary choices Had to 
be made before we designed the host 
computer adapter for the Winchester 
disk system. The first was whether 
the disk subsystem should have DMA 
(direct memory access) capability. 
The alternative was to design the 
HCA to allow the host computer to 


perform data transfers between the 
disk and computer memory. Based on 
our assessment of most micropro¬ 
cessor system requirements, we con¬ 
sidered that the additional speed 
gained by providing DMA capability 
in the HCA was not worth the addi¬ 
tional complexity and expense that 
this capability would require. Thus 
we initially decided that the HCA 
would not perform DMA data trans¬ 
fers from the disk to memory. 

The second decision concerning the 
design of the HCA was whether or 
not this device should contain a 
PROM (programmable read-only 
memory) chip and a new system- 
bootstrap program. Assuming that 
the system to which the Winchester 
disk is to be connected is operable, it 
should already have a bootstrap pro¬ 
gram. However, this program is 
designed to work with the original 
disk peripherals. It is possible to in¬ 
terface a Winchester disk with such a 
system and then use a separate '"Win¬ 
chester Boot" program to bring the 
Winchester disk BIOS (basic in¬ 
put/output system) routines into the 
system. However, this means that a 
hardware bootstrap will always go to 
the original disk system and that the 
Winchester Boot program must al¬ 
ways be run to bring the Winchester 
drive into the system. We considered 
this to be a fairly cumbersome pro¬ 
cedure and decided that we should 
provide the capability for a new boot¬ 
strap for the system that would bring 
up the Winchester disk and all the 
previously existing peripherals in the 
system. 

Host Computer Adapter Design 

Based on these requirements, the 
design of the HCA can be divided 
into three essential elements: a con¬ 
nection to the SASI on the disk con¬ 
troller board, a PROM subsystem on 
the HCA board to store a new boot¬ 
strap program, and an interface to the 
S-100 bus that provides all the signals 
required to support the first two 
elements. The combination of these 
elements results in the initial top-level 
HCA block diagram presented in 
figure 2. 

The SASI interface on the disk con¬ 
troller is a 2-byte parallel interface. 
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Figure 2; Block diagram of the host computer adapter (HCA) for the Winchester disk drive . 


The first byte contains 8 bits of data 
being sent to or received by the con¬ 
troller, The second byte consists of 
control and status signals that are 
used by the host processor to deter¬ 
mine the status of and provide con¬ 
trol to the disk controller board. The 
controller board receives these signals 
on a standard 50-conductor ribbon 
cable. The signal names, descriptions, 
and pin numbers are presented in 
table 1, The portion of the HCA that 
communicates with the disk con¬ 
troller must send these signals to the 
controller, preferably via a SQ-con- 
ductor cable. 

The PROM portion of the HCA 
board is relatively simple in concept. 
Basically, it provides 2K bytes of 
nonvolatile memory to store a boot¬ 
strap loader. However, in considering 
the actual design, a number of ques¬ 
tions arise. The first is whether to 
provide a wait state for access to the 


PROM. Depending on the speed of 
the processor being used, it may be 
necessary to make the processor wait 
during memory-access operations to 
allow the PROM time to access the 
requested data. Another question is 
whether to provide compatibility 
with memory systems that support 
phantom memory. In these systems 
the bootstrap PROM can be located 
in memory locations that overlay 
normal RAM (random-access read/ 
write memory). During the bootstrap 
operation, the PROM system must 
assert a PHANTOM signal, which 
causes the RAM in the computer not 
to respond as long as the signal is 
asserted. Thus the PROM is accessed 
during the bootstrap, and then after 
the bootstrap is finished the PROM is 
disabled and conventional RAM 
memory replaces the PROM in mem¬ 
ory, As we will show, neither of these 
two options is particularly difficult to 


implement, so we decided to design 
both a wait-state enable and phan¬ 
tom-memory support into the HCA. 
Again, figure 2 shows basically how 
these two capabilities fit into the 
system. 

With the SASI interface and the 
PROM memory established, it is now 
possible to determine what signals 
from the S-100 bus must be used to 
communicate with these two ele¬ 
ments. Accessing the PROM is like 
accessing normal memory, AH that is 
required is some add res s-de code logic 
and some combinational logic using 
the S-100 bus signals sMEMR and 
pDBIN to gate the PROM data onto 
the S-100 bus. Several other signals 
are needed to support the memory 
wait state and the phantom-memory 
capability. These are the -pRDY sig¬ 
nal going back to the processor 
(which keeps the processor in a wait 
state), the -PHANTOM signal back 
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Signal 

Pin 

Description 

Name 

Number 

I/O 

50 

Input/Output: open collector output from controller to 
HCA. Low level indicates a controller-to-HCA data 
transfer This signal is qualified by REQ. 

C/D 

46 

Command/Data: open collector output from controller 
to HCA indicating command or data on the data bus. 

Low level means command bytes. This signal is 
qualified by -REQ. 

-BSY 

36 

Busy: open collector output from controller to HCA in¬ 
dicating a controller is ready to receive data or com¬ 
mand information from the HCA, High level means con¬ 
troller is ready for data. 

MSG 

42 

Message: open collector output from controller to HCA 
indicating that the current command is complete. (This 
signal is not used in our design,) 

-REQ 

48 

Request: open collector output from controller to HCA 
to initiate controller-host handshaking sequence. 

-ACK 

38 

Acknowledge: host-generated signal that is asserted 
active low in response to controller -REQ when the host 

Is ready to receive or transmit data. In order to com¬ 
plete the handshake, the host adapter must send -ACK 
in response to each -REQ from the controller. 

-RES 

40 

Reset: host-generated signal, active low, that resets the 
controllers This signal must remain low for at least 

100 nanoseconds. 

■SEL 

44 

Select: host-generated signal, active low to initiate a 
command transaction to a controller. 

-DBO 

2 

Data Bus 0 through 7: tristate input/output bus 

-DB1 

4 

to send data/command information from 

-DB2 

6 

the host to the controller or for the 

-DB3 

8 

host to receive data from the controller. 

-DB4 

10 


-DB5 

12 


-DB6 

14 


■DB7 

16 


Table 1: 

Signals and pin 

foca floras for the Shugart Associates Systems Interface 

(5^5/) between the disk controller and the host computer adapter (HCA), 
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to RAM (causing it not to respond), 
one phase of the system clock (PHI), 
and the Power On Clear signal (-POC 
or -RESET). 

In addition to supporting the 
PROM, it is also necessary to provide 
for data communication between the 
S-100 bus and the SASI ports on the 
HCA. There are two ways of doing 
this. One is to make the SASI ports 
appear as memory to the processor 
and use memory-mapped I/O to 
communicate with these ports. How¬ 
ever, this uses up memory space, and 
a better approach is to use the I/O 
ports that are accessed by the 8080 IN 
and OUT instructions. This again 


calls for some address-decode logic to 
determine which port is selected and 
some combinational logic on the 
S-l00-bus signals sINP and sOUT. 
These signals indicate whether data is 
to be written to or read from the par¬ 
ticular port selected; figure 2 shows 
generally how they are used in the 
HCA design. They are standard 5-100 
signals, and a detailed description of 
their use and required characteristics 
can be found in any complete descrip¬ 
tion of the S-100 bus. 

In the logic design process, the 
block diagram shown in figure 2 is ex¬ 
panded to include the digital logic 
necessary to perform the functions in- 
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Figure 3: Diagram of the address- 
decode logic of the HCA. 


Number 

Type 

+ 5 V 

QND 

Number 

Type 

+ 5 V 

GND 

IC1 

74LS10 

14 

7 

IC10 

74LS74 

14 

7 

IC2 

74LS139 

16 

8 

IC11 

74LS74 

14 

7 

IC3 

74LS244 

20 

10 

IC12 

DM8136 

16 

8 

IC4 

74LS0Q 

14 

7 

IC13 

74LS240 

20 

10 

ICS 

74LS04 

14 

7 

IC14 

74LS04 

14 

7 

IC6 

7438 

14 

7 

1015 

2716 

24 

12 

IC7 

74LS240 

20 

10 

IC16 

DM8136 

16 

8 

ICS 

74LS373 

20 

10 

(Cl 7 

74LS244 

20 

10 

IC9 

74LS240 

20 

10 

IC18 

74LS00 

14 

7 

Power table applies to figures 4 and 5, as 

well. 
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You’re not alone, you know. 

We’ve all been through that same excru¬ 
ciating moment when we realized that we were 
going to have to learn a lot more than we wanted 
to know about programming, in self-defense. 

But most of us survived. 

Many of us with a little bit of help called 
dBASE II, the relational database management 
system (DBMS) for micros. 

The best defense is a strong offense. 

Don't get seduced by BASIC, because 
basically BASIC is weak. And to make it do 
anything useful can take 10 times as much 
programming (and time) as with dBASE II. 

dBASE II is much easier because it's a 
relational DBMS, and you control your informa¬ 
tion with powerful, English-like commands. 

With a word or two, you CREATE data¬ 
bases, APPEND new data, UPDATE, MODIFY 
and REPLACE fields, records and entire data¬ 
bases. DISPLAY some or all of your data for 
any conditions you want to apply. Organize 
months worth of data in minutes with REPORT. 

You can prepare your forms and formats 
precisely the way you want them. Do calcula¬ 
tions on fields, records and entire databases 
with 10-place accuracy. 

And do even more with dozens of other 
commands. 

Here's the catch. 

With any language, you'll need to under¬ 
stand relational operators ("less than" "greater 
than" "equals'') and a bit of logic ("or" "and" "not"). 

With dBASE II, you'll also get an easy 
way to make choices (IF..THEN..ELSE) and a 
powerful way to perform repetitive tasks 
(DO WHILE..). 



With these tools, you’re ready to tackle 
your accounting and time billing, project man¬ 
agement, and any other data handling and record 
keeping. You can work interactively and get your 
answers right now. Or save your instructions and 
repeat everything with two words: DO Man¬ 
hours, DO ProjectX, DO whatever has to be done. 

Use dBASE II to help make your choice. 

If you've got a 48k CP/M micro with a 
disk drive (96k IBM PC), send us $700 ($400 
for a 56k Apple). We'll send you a copy of 
dBASE II to use free for 30 days. 


312 BYTE April 1983 








Instead of just poring over a manual, run 
it and make certain that dBASE II does what you 
need done. 

Then if you find it isn't right for you, 
send it back and we’ll return your money, no 
questions asked. 

But we know that you’ll probably keep it. 

Because having dBASE II is like having 


Ashton-Tate 


a black belt in micros. 

Call (213) 204-5570 today or drop by your 
local computer store for the rest of the story. 

Ashton-Tate, 9929 Jefferson Blvd., Culver 
City, CA 90230. 


©1962 Ashton-Tate 

CP/M is a trademark of Digital Research 
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Figure 4: Diagram showing how the PHANTOM signal and the memory wait state are generated in the HCA. 


Port 

Action 

Function 

Number 



0 

READ 

reads SASI data onto S 100 data lines 


WRITE 

writes S*100 data to SASI data port 

1 

READ 

returns four status bits on S-100 data lines 


WRITE 

generates SASI SELECT signal 

2 

READ 

no action 


WHITE 

with data bit 5 set turns PROM on 

3 

READ 

no action 


WRITE 

generates SASI RESET signal 

Table 2: I/O port read/write functions of the host computer adapter (HCA) f relay¬ 

ing information between the 5-100 bus and the disk ccmfroffer. 


dicated in the diagram. Figures 3 
through 5 show the result of this ex¬ 
pansion. Figure 3 shows the address- 
decode logic and the 5-100/SASI data 
bus buffering* Figure 4 shows how the 
PHANTOM signal and the memory 
wait state are generated, and figure 5 
shows the port-decode logic and the 
remainder of the system. 

The memory and port-address 
logic are set up so that the address of 
the PROM and the I/O ports are 
selectable using a set of switches on 
the HCA board. For the PROM, the 
upper five address bits are compared 
with a switch setting on the board 
and used to generate the MEMSEL 


signal, which is used by the logic in 
figure 4 to generate -PRMENA to 
enable the PROM. Similarly, bits 2 
through 7 of the address are com¬ 
pared with switch settings on the 
HCA to determine if an I/O port on 
the HCA has been selected. If a match 
is found, IOSEL is asserted and bits 0 
and 1 are used to determine which of 
four possible I/O ports has actually 
been selected. At this point there are 
eight possible operations because 
each possible I/O port may be either 
read or written depending on the 
status of the sINP and sOUT signals 
on the S-100 bus. Table 2 shows the 
results of each of these eight possibili¬ 


ties* If ports 0 or X (of the block of 
four selected I/O ports) are read, 
signals are generated that cause either 
SASI status or SASI data to be placed 
on the S-100 data bus. Reading ports 
2 or 3 does not cause anything to hap¬ 
pen. A write to port 1 generates a 
select signal at the SASI, and a write 
to port 0 writes 8 bits of data from the 
S-100 bus to the SASI data port* A 
write to port 3 generates a -RST sig¬ 
nal at the SASI* Finally, a write to 
port 2 with data bit 5 set or reset 
enables or disables the PROM on the 
HCA. 

Figure 4 shows how the wait-state 
and the phantom-memory options 
are handled. When the memory is 
selected, the output of the flip-flop 
UlO is set low and remains low until 
the next transition of the PHI dock 
signal raises it. This sequence gen¬ 
erates the -pRDY signal, which is 
qualified by a switch setting* If the 
switch setting allows this signal to get 
to the S-100 bus, the result is a single 
wait state each time the PROM is 
selected* This allows use of PROM 
memory that would be too slow to 
respond to the high-speed Z80 pro¬ 
cessor boards on some S-100 systems. 
The upper portion of the figure also 
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shows the combinational logic used 
to generate the PHANTOM signal. 

The PHANTOM signal is gener¬ 
ated whenever the PROM is selected, 
depending on the state of flip-flop 
(UlO). This flip-flop enables genera¬ 
tion of the PHANTOM signal on 
receipt of the Power On Clear (-POC) 
signal and disables generation of 
PHANTOM when the host writes to 
port 2 of the four selected output 
ports with data bit 5 set. This whole 
operation is qualified by the switch 
on the board that either allows or dis¬ 
ables PROM operation. For systems 
that support phantom memory, the 
intended mode of operation is to have 
the Power On Clear signal (which is 
the hardware boot signal) enable the 
PROM and the generation of the 
PHANTOM signal. The bootstrap in 
the PROM would then run and load a 
loader program into RAM. The 
loader program would then load the 
CP/M operating system, and (as a 
final instruction before transferring 
control to the operating system) the 
loader program would write data to 


port 2 with data bit 5 reset to disable 
the PROM from memory. 

Figure 5 shows how this all comes 
together to perform the required 
HCA functions. For a PROM access, 
the upper five bits of the address, 
qualified as shown in figure 4, form 
the -PRMENA signal that enables the 
PROM. The lower eleven bits of the 
address are sent directly to the PROM 
to select the byte of data from the 
PROM that is to be read. This data is 
then placed on the S-100 data bus 
using the tristate bus driver (U17). 

The way data and control informa¬ 
tion are transferred to and from the 
SASI depends on the particular por¬ 
tion of the SASI being addressed. The 
-RST and -SEL signals are generated 
by writing to ports 3 and 0, respec¬ 
tively. The -ACK signal is automati¬ 
cally generated if -REQ is asserted 
any time data is read from or written 
to the SASI. The control information 
from the disk controller to the host 
computer is read by sending an IN in¬ 
struction to port 1, This places four 
bits of control information on the 


S-100 data bus. The data portion of 
the SASI is addressed by reads and 
writes to port 0. A data write to port 
0 latches the data off the S-100 bus 
(US) and passes this data through the 
data bus driver (U9) to the SASI if it 
is enabled by the SASI I/O control 
line. Data is received from the SASI 
data bus by U13. When the HCA is 
driving the data bus, the latched data 
from the S-100 bus will be turned 
around through U9 and U13 and will 
be available if a read is directed to 
port 0, This state exists whenever a 
controller is not active on the SASI 
bus and is useful for verifying the 
HCA data paths. 

The next step in the design process 
is to take the logic diagrams shown in 
figures 3 through 5 and reduce them 
to a printed-circuit card that can be 
inserted in a standard S-100 bus 
100-pin socket. Because the S-100 bus 
is fixed, the only choice in this opera¬ 
tion is to decide how the HCA card 
will be physically connected to the 
disk controller card. For our con¬ 
troller card, this is done using a 
Text continued on page 319 
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standard card with one wrial port No. 1 ft ctqck/atfafWfar. ...$145 

with either parallel port or additional rcr-al port No. 2. . , j$l&5 

with bath parallel port and additional seniil port No. 2.$225 


Sts* Gemini 10 1 DO CPS. 9x5 hi res. 
graphic, fiktion/trector feed, flO 
Cdumn, Parallel Interface,. $CALL 
Gemini 15 15" carriage. SCALL 


NEC SPINWRlTER 3550 

NEC's maw let far-quality printer 
especially designed lor the IBM PC. 
203 columns, auio proportional 
space, tustificarion, bi-directional, 
350 words per min Serial. $1.995 


Dyonx GNMaO, 12"' green, 600 Fine, 
20 MHi. Very sharp looking. 

Lot $200.00, $129,00 

Texan KG 12N, 12" green BOG-dot, 
List $199.00. . $149,00 

Zenith ZVM121,12" green, 15MHz 
List $139.00. SI 1 B OO 


IBM Persons! Computers 

A. 64K system unit ft keyboard. 

Wo 3 SDK drives ft Con Poller, 
col or/grapbic card, S2.B50 

B. 64k system unit ft keyboard, 
two 320 K drive* ft controller, 
IBM monochrome display ft 
display/printer adapter. $3,225 
Pitta cflrt figurations avaitahte 


The neur Epson FX-SO in srock nowl 
Has all the fa alum of the famous 
MX-BO plus The Ipeed of 100 CPS, 
Epson MX1 DO III - Afew to price. Call 

C. Hoh ProWfher 8610AM 20 CPS, 
BQ col., Grubles. Parallel . . .$459 
C- linh ProWniardl 1BS0, 120 CPS, 
136 cot,, 2K. buffer, parallel. . $699 

Okideta ML82A, 120 CPS. SO ctfl., 

graphics, parallel. . JS399 

Okiriata MLS*A. 120 CPS. 13$ «J„ 
bi-directional, friction^tractar feed, 
dual parallel/wrinl Interface . SS90 
Okidata MLB4, 2D0 CPS, 136 Cal., 
bi-directional, frict|nn/(rector feed, 
parallel interface , . . .$999 

Okidata MLS4S. same as MLB4 but 

serial Inutrracis. $1,099 

Okidata ML92. The newest BO cel, 
160 CPS, friedon/rraetpr feed, gra¬ 
phics, parallel interface, . $559 

Okldue ML93, TTie neweiti 150 
CF$. 136 col, tractor/frittidn feed, 
bl-dlrtetfonal, parallel . . .$899 

NEC 8023A, 10OCPS, TrflCMr/frit-, 
titan feed, graphic*, parallel £459' 


Oynax AM121.12" umber. 6D0-doi 
TOM Hr, Excellent! 

List $250.DO $149.00 

Texan KA12N, 12" amber. SDD-dot, 
List S2Q5.DD $150.00 


Latter quality daisywheel printer 
15 CPS. bi-dlnieiional. friction feed, 
parallel Interface, Super value .5769 

Serirf interface.$829 

Tractor. $119 

COMREXCR-1C 
17 CPS daitywheel printer, bi-direc¬ 
tional, Parallel $769 

CR-15 Above but serial $799 

Traclnr. 3119 


NEW TKSSdlvet — by The Inventor 
of VisiCflfa. A fan las 1 ic software 
that is so easy to use that requires 
no programming knoWURlgt (t can 


EfeeirahDiPiB 1 3", Hi r**,, 580 dot, 
16 colors. IBM PC direct drlye. 
Liii 8075.00 . $795.00 

NEC JC1203 RGB Color. Ideal for 
IBM PC. 690 dots hi res. 2,000 
char. tBxB dots!. 

List $895.00. $749.00 

Cable- NEC to IBM PC . $19J>Q 

Prlnoelon HX 12, 12" RGB color, 
designed with an NEC J tmm 
dot pitch color tube. Hi. res. 
596 dots. 90 char x 25 lines, 
identical IBM cabinet. Mas! 
piewing ft best price -parforman- 
ce monitor for your IBM PC. 

List 765 Ban buy SCALL 
Texan R G Bvision 1.12", 380-do L18 
MHi. 2.000 char.(5 b 7 doltJ. 

List $399.00.$365.00 

Texan RGB*l*on 11,12", 510-do t, 18 
M Hz. 2.000 char 15x7 dots]. 

Lift $599.00.$549.00 

Texan RGBvislenlll. 12". 630-do I, 
19 MH£. 16 caloTS. 

List $599.00. $£40.00 

Cahfe- Taxan to IBM *r Apple I11$19 


jUO produce table ft graphs. _ ^24 9 ^ 

VfeiCalc $2505179 

Desktop Plan.$960 $229 

VisIDex.$260$1Ba 

Visifife. . . . $360 $235 

Vrs.Schedufe.S3£0 $229 

VisiTrend/PlDL.$390 $229 

SuparCalc . 

DOS 1.1.$40 

Basic Compiler.$390 $275 

Cobol Compiler.$799 $65Q 

Fortran Camp iter DOS S35G $320 


Autoranging 

Digital Multimeter 

3 5-digit \ CD w/ 
auty unit ft sign 
indication, Full 
auto ranging on 
Volt ft Ohm wt 
10Amp ACFDC 
l range 

f Model SK-B440 
Sp eeiat $89 AD 
Abrxra features 
plm beeper for 
comlinuity fa*tx, 
ova rkjaii iMirti log. 
2sro adj. cancels 
revs ranee value 
i of test leads lor 
t more aecuraie 


b% TAN DON DRIVES 

The newest. ISM PC compatible, 
installation instruction included. 
TM100-1 A, S5DD 160K . . . .$175 


C. Huh FI 6 Star Writer 
40 CPS daisy wheel (parallel 1 SCALL 


TMTO0-2A. D5DD320K. . . ,$259 


To order, please send money ixdcr or cashier's check. Personal or company checks require 2-3 weeks to 
clear. Prices reflect 3% cash discount. Visa/Maslercard accepted, Shipping, insurance & handling charges 
are 3% of tola! order value hy UPS Surface, 5% by UPS Air or Pnrcel Post. COD's requires 20% deposit. 
California residents add seles tax. Nq safes tax on out-uf-State-orders. Prices & availability subject to 
change without notice. We are no responsible for typesetting errors. Send for catalog, j 


* * * GREEN SCREEN * * * 


*** AMBER SCHEEN **# 


SOFTWARE FOR IBM PC 


+ *** RGB COLOR ** 


] EASTERN ENTERPRISES, INC. 

• 2937 S. VAIL AVE., LOS ANGELES, CALIF. 90040 

TOLL-FREE "7HQ1 Calif., Alaska, Hawaii 

Order Desk \ OUU/OS?/ U O I {213}725-30B0 


TELEX 

664377 


73D nn inniilrv narrl 






































































Figure 5: Diagram of the port-decode and HCA-int erf ace logic. 
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It's TVue —We Did It! 


. We have met or have beaten most advertised prices. 

Don't be foolish. Buy Direct! 


NORTHSTAR 


ADVANTAGE 


• 64K. ZQQA Operating 
System 

* 2 Quad Capacity Floppy 
Drives 


HORIZON 

* Mufti User System 

■ ZBCA Operating System 

■ S-IOO Bus 

■ 5MJ>TBMb Hard Disc Avaifabie 
Super Super Super 52,495.00 


Business Graphics 
Software 


■ 12' Green Phosphorus 
Screen 


» Bit Mapped Graphics 
* 6 I/O Business Slots 
Super Super Super 52,619-00 


* proportional Spacing • 8 Character Styles 

* 200 CPS Bi Directional * Color Optional 

* Sheet Feed * Graphics 
Prism B0 W/Sprint 
Prism 80 Loaded W/Color 
Prism 132 W/Spnnt 


S 899.00 
51,239.00 
51,039.00 


Prism 132 Loaded W/Color 51,395.00 


ritiivTEK 


* Dot Graphics 144*144 

* Correspondence Quality 

* 8 Character Pitches 

* ! Year \Xterranty 

* 8 Foreign Character Sets 

* Serial interface Standard 
Modef 910 200 Cps S!,329-00 

Model 920 340 Cps $1,889.00 


ALTOS 

ZENITH 

TELEVIDEO 

SANYO 


FRANKLIN 

HAYES 

NOVATION 

UDS 


OMNITEC 

VENTEL 

AMDEK 

BMC 


TAXAN 

DIABLO 

NEC 

EPSON 


OKIDATA 

OSBORNE 

COMREX 

DAISYWRITER 


GTC 

ADDS 

DEC 

MANY OTHERS 


For FREE Information and Price Quotes Call: 


7 - 800 - 328-8905 


in Arizona Caih 
602-941-3T9T 


41? South Madison 
Tempe, Arizona 85256 

I Mali Order Only) 


LIBERTY 


COMPUTER SALES 


Circle 231 on inquiry card. 


Everything in 
computer related 
products: 

■ Computers 

* Modems 

* Printers 

* Software 

* Monitors 

* Terminate 

* Accessories 

* Paper 

* Ribbons 

* Diskettes 

* Office Furniture 


Prices listed reflect a cash discount and are subject to change without notice We welcome Certified and Cashiers Checks. Bank Wires and Money Orders Allow ? to 3 weeks tor personal checks to 
clear No C.O.D.s Product Is subject to availability Equipment is in factory sealed ba*es with manufacturers warranty. There will be a restocking charge for returned merchandise Call first for an 
f?MA number Software not waranteed for suitability No return of Software which has been opened Add 2% for shipping changes [minimum %2 50] 

ZflOA is a registered trademark of Zifog, Inc. 















RS 900 

^ Single Bln Sheet Feeder 

Self-control led automatic feeder with internal 
electronics for universal application. 

The most widely used single bin feeder in 
the world 


RS950 Single Bin Sheet Feeder. 

^ Feeds sheets from either of two supply 
bins upon command from an external 
interface. Direct control by printer A 
electronics. OEM supplied 
interface or custom inter- 
face available for f 

selected printers. 


Jr^HPI ■ ISM-System 6 - 
Mannesmann Tally ' NEC ■ ~ 

W Olympia ■ Qume ■ Ricoh j T.A. - 
r Santee SCM ■ TEC/C. Itoh ■ Toshiba 
Walther ■ Wang ■ Xerox 


Ruti/hau/ef 


RT200 

Bi-directional 
Fcrms-Tractor. 

For precise 
continuous torn 
feeding. 


The Feeder World 
of Quality 


Portrait and landscape forms - Models for most 
letter quality printers - With or without interfaces - 
Electronically or mechanically controlled - No 
operator adjustments required - No reverse 
platen motion required - High precision 
registration - UL-recog Hiltons - Multi-part 
forms - No paper cassettes - Field 
proven - Envelope attachment 
Any paper size up to 12"x15" - 
Clip-on mounting - Complete 
control of paper and its path¬ 
way to print-mechanism! - 
Lightweight - The Single 
Bin Cut Sheet Feeder 


RS 700 

Mechanical Sheet Feeder. 

Automatic feeder with mechanical control 
mechanism. No electronics required. 
Driven forward by printer platen. 


RS 800 

Demand Sheet Feeder. 

Feeds sheets on command from an external 
interface. Compatible with RS 950, 


most in use - 

Swiss-made 

quality 


- r> I 


Maybe 
you didn’t know 
we offer such a large 
Family of Devices! 


RS1000 

Programmable Double Bin Sheet Feeder. Inde¬ 
pendent self-controlled feeding from two 
supply bins, with or without external elec¬ 
tronic commands. Several modes of 
operation including user programmable 
sheet selection and programmed 
platen motion sheet selection. 




Rutishauser Data AG, Rhynerstrasse 9, 8712 Stafa, Switzerland 
Tel. (01) 926 43 00, Tx. 875171 ruti ch 

Rutishauser of America, Inc., 9677 Wendell Road, Dallas, TX 75243, USA. 
Tel, (214) 3439154, Tx. 730609 ruti dal - a subsidiary of Rutishauser Data AG 


Circle 486 on inquiry card 


RF 400 Front Feed Device. 
Programmed insertion 
of single or multipart 
forms for precisely 
registered appli¬ 
cations - pre¬ 
printed 
forms, 
ledger 
cards, 
etc. 








Photo 1: The host computer adapter (MCA) printed-circuit card. 


50-conductor ribbon cable, which is 
the SASI standard. Photo I shows the 
printed-circuit card that results. For 
anyone interested in building only 
one of these devices, the HCA could 
also be implemented on a wire-wrap 
card instead of a printed-circuit card, 

Power-Supply Characteristics 

The HCA board obtains its power 


from the S-100 bus so the only ele¬ 
ments of the Winchester disk subsys¬ 
tem that require external power are 
the disk drive and the controller card. 
Both these devices require +5 and 
+ 12 volts (V) DC Adding up the 
power requirements for both devices 
at both voltages results in total power 
requirements of about 1,5 amps at 
+ 12 V and about 3.0 amps at +5 V, 


Several options were available for 
providing this power. These included 
designing and constructing a power 
supply, buying a commercially avail¬ 
able linear supply, or finding a com¬ 
mercially available switching supply. 
Fortunately we were able to find a 
commercially available switching 
supply that provided 2.0 amps at 
+ 12 V and 3.0 amps at +5 V, This 
exactly fit our power requirements. 
Because it was a switching supply it 
was small enough physically that we 
could include it in a small enclosure 
with the disk drive and controller 
card, and the supply was relatively 
efficient so that power dissipation 
and cooling problems in the disk 
enclosure would be minimized. 

System Packaging 

Choosing the power supply com¬ 
pleted the overall design of the Win¬ 
chester disk subsystem. The only re¬ 
maining step was to devise a way to 
package the system. This was par¬ 
ticularly important due to the charac¬ 
teristics of the Winchester disk drive. 
Photo 2 shows the Miniscribe disk as 
it is delivered from the manufacturer. 
From this view it is apparent that the 
disk drive, as is true of all Winchester 
disk drives, is intended to be mounted 
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Photo 3: The Winchester disk-drive subsystem components before assembly . 



Photo 4: The completed disk-drive assembly , 


in some type of enclosure. In fact it is 
even more important to install this 
disk in an enclosure than the photo 
would indicate. The disk is meant to 
be installed using the isolation points 
shown in the photo to isolate the disk 
mechanically from the rest of the sys¬ 
tem. These isolation points absorb 
high-frequency shocks occurring dur¬ 
ing handling that could result in dam¬ 
age to the very sensitive read/write 
head of the drive. Thus it is impera¬ 
tive to install the disk in an enclosure 
as soon as possible and to exercise ex¬ 
treme care in handling the disk prior 
to its installation. 

The controller card and the power 
supply we chose had dimensions that 
made it feasible to mount both these 
elements in the same enclosure as the 
disk drive. Photo 3 shows all these 
elements before assembly. We chose 
to mount this equipment in a box 7 
inches wide, 12 Inches deep, and 7V% 
inches tall. In our opinion, a box this 
size approached the median between 
having a small, compact system and 
still providing enough free space in 
the enclosure for adequate ventila¬ 
tion. 

The enclosure selected had a re¬ 
movable top, and photo 4 shows how 
these various components were 
mounted in the box. The disk drive 
was bolted to channels attached to 
the box. The controller card was at¬ 
tached to the bottom of the box using 
angle brackets, and the power supply 
was bolted directly to the bottom of 
the box. We constructed a cable har¬ 
ness to route electrical power from 
the power switch to the power supply 
and on to the disk drive and con¬ 
troller. Also we fabricated three rib¬ 
bon cables. One of these was used to 
connect the HCA to the controller 
board and the other two were used to 
connect the controller board to the 
disk drive. Photo 4 shows the instal¬ 
lation with all the cables in place. As 
the photo shows, the installation is 
still rather compact but has sufficient 
room for ventilation. 

One of the last but, from a reliabili¬ 
ty standpoint, one of the most impor¬ 
tant design considerations was to 
allow sufficient ventilation of the 
assembled product to prevent exces¬ 
sive heat buildup. Photo 5 shows 


both the front and back of the 
assembled enclosure. We punched 
ventilation holes on the front of the 
enclosure and on the rear we included 
a ventilation fan to force air through 
the system. We then measured the ex¬ 
haust temperature of the air at the fan 
and measured the temperature inside 
the box during operation to assure 
ourselves that there were no hot spots 
in the box. The fact that we found no 
hot spots was not surprising because 
all the equipment in the enclosure is 
designed to be convecdvely cooled, 
and the fan we chose had a volume 
flow rate that replaced the air in the 
enclosure about 40 times every 
minute. The end result of the entire 


design operation was the set of hard¬ 
ware shown in photo 6, a forced-air 
enclosure containing the disk drive, 
controller, and power supply; an 
HCA card that plugs into an $-100 
backplane; and a 50-conductor rib¬ 
bon cable to connect these two ele¬ 
ments. 

Summary 

In this article we have described the 
design and construction of the hard¬ 
ware necessary to interface a Win¬ 
chester technology disk drive with an 
5-100 computer system. You should 
now have a detailed understanding of 
what is required to perform this type 
of integration, and with sufficient 
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Photo 5: Ventilation details of the disk-drive assembly. 


perseverance you should be able to 
design and construct one of these sys¬ 
tems. Next month we will finish this 
series by describing the various soft¬ 
ware components that must be devel¬ 
oped to interface the hardware with 
the system. Specifically, we will 
cover how to write a BIOS that com¬ 
bines the BIOS for the existing 
peripherals on the system with a set 
of BIOS routines to handle the hard 
disk. We will also discuss how to 
write a relocatable bootstrap loader 
for the HCA PROM and discuss some 
of the methodology involved in test- 
ing and debugging the various hard¬ 
ware interfaces in the system . ■ 


The Winchester disk-drive subsys¬ 
tem described in this series of articles is 
available as a completely assembled 
unit from ASC Associates of Lexington 
Park, Maryland. In addition to the 
S-100 version discussed, versions are 
also available for TRS-80 and Apple 
computers. The disk-drive systems for 
these computers use the same drive and 
controller hardware as the 5-100 ver¬ 
sion but use a different host computer 
adapter and interface software. Until a 
nationwide dealer distribution net¬ 
work is established , these systems will 
be available by mail order for $1995. 
To order or obtain further informa¬ 
tion r write to A SC Associates Inc., 
POB 615 r Lexington Park r MD 20653 r 
or phone (301) 863-6784. 



Photo 6: The completed disk subsystem showing the drive assembly and the MCA printed-circuit card. 
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THEM AS FAST AS 


At the rate we’re going, 
we’U have these pages 
filled by 2083. And by 
2084, people will be 
clamoring for the next 
Infocom creation. 

We hate to disappoint our 
public. So we keep you waiting. 
Because while the software facto¬ 
ries are cranking out arcade game 
after arcade game, pulpy adven¬ 
ture after trite fantasy, we’re 
writing and rewriting, honing and 
perfecting. Before a single person 
enters one of Infocom’s worlds, 
it must be crafted into a living, 
riveting, definitive experience. 


WE CAN! 

Judging from the public’s reac¬ 
tion, it’s worth the wait. For 
instance, Creative Computing 
welcomed DEADLINE™ as 
“thoroughly engrossing and real¬ 
istic,” while a Softalk readers’ 
poll recently voted ZORK™ I and 
ZORKII the most popular adven¬ 
tures of 1981. 

And now, for the moment, your 
wait is over. ZORK III, your final 


step in the underground 
trilogy, and STARCROSS,™ 
an exploration of a new 
dimension in science fiction, 
are ready for you. 

Look at them up there, 
the little worlds of Infocom. As 
our universe expands, compan¬ 
ions will come to help fill that vast 
expanse of white space. Till 
then, they’ll continue to stand 
alone as die best of all possible 
worlds. 

mpocom 

55 Wheeler Street, Cambridge, MA 02138 


Infocom’s worlds are available for Apple ? Atari? IBM, TRS-80? Commodore, NEC, Osborne, CP/M? and DEC. 7 ' 

Apple is a registered trademark of Apple Computer, Inc. Atari is a registered trademark of Atari , Inc. TRS-80 is a registered trademark of Tandy Corporation. 

CP/M is a registered trademark of Digital Research, Inc. DEC is a trademark of Digital Equipment Corporation, 





User's Column 


Terminal Solutions, 
Manual Madness, BASIC Bits, 

and Info Helpers 

Terminal concerns for Wordstar users , BASIC comments, and a 
bunch of useful utilities are reviewed at Chaos Manor. 


My Televideo (TVI) 950 terminal 
holds an ambiguous position here at 
Chaos Manor. I rather like it in some 
ways* However, I haven't got around 
to writing a program that will make 
use of all its reprogrammable keys, 
and it has all these extra {and nonre- 
programmable) ''feature” keys that 
seemed so useful when I bought it, 
but which turn out to be worse than 
useless now that I have it. For exam¬ 
ple, not one text-editor program I 
know of can make use of the arrow 
keys. Worse, there's Back Tab. 

I find Tm not alone in my distaste 
for the Back Tab key on the Tele¬ 
video 950 terminal. It does nothing 
useful at all. I and many others keep 
hitting it instead of the Control key. 
For those not familiar with TVI ter¬ 
minals, Back Tab is just below Con¬ 
trol and outboard of Shift, optimally 
placed for being hit when it shouldn't 
be* It produces the sequence Escape I, 
which, depending on what you're do¬ 
ing at the time, can range from an¬ 
noying to disastrous. 


Jerry Pournelle 
c/o BYTE Publications 
POB 372 

Hancock, NH 03449 


Thus, sometimes I think I'll keep 
the 950, and other times I'm tempted 
to sell it* 

My friend and sometime associate 
Tony Pietsch has found a way for his 
WRITE text editor to distinguish be¬ 
tween an Escape sequence done by a 
human operator and one sent by a 
programmable key. Tm not sure how 
he does it. One way would be to use a 
timing test: Escape followed by some 
character is interpreted one way if the 
character comes almost immediately, 
as it will if it's part of a sequence sent 
by the terminal, and another way if 
there's an appreciable lag between the 
Escape and the following character. 

However Tony does it, his installa¬ 
tion of WRITE on the TVI converts 
the Back Tab key to something harm¬ 
less. That's certainly one possible 
solution, and somewhat less drastic 
than what I was tempted to do, which 
involved removing the key entirely. 
Of course, it works only when using 
the text editor, although I suppose I 
could use the same sort of trick in my 


CBIOS (customized basic input/out¬ 
put system) to intercept Back Tab's 
Escape I and turn it into, say, a 
null . . * 

Good News for 
Words tar/TVI Addicts 

Wordstar users now have available 
a very elegant way to get around 
Back Tab, while making use of all 
those lovely extra feature keys that 
made the TVI 950 so attractive when I 
thought of buying it, and which 
turned out to be so useless once 1 
brought It home. Word tech Systems 
TV2000 Conversion will turn the TVI 
950 into an excellent Wordstar ter¬ 
minal. 

The Word tech system consists of a 
new PROM (programmable read¬ 
only memory) that replaces the one 
that comes with the 950, a new set of 
key tops, and a label strip. It's easy 
enough to install, although getting 
the old PROM out and putting the 
new one in does involve opening up 
the terminal, and you'll want to be 
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I/O TECHNOLOGY S-100/IE EE-696 PLUG-INS 


DUAL GPIB-468 INTERFACE BOARD 


The Dual GPIB-488, is a Stand-Alone, independently controlled Dual 
Channel IEEE-488, 1978 Interface Controller. Interface Activity Modes 
such as Controller In-charge. Controller Assigned orTerminal Bus Slave 
and all Interface Functions, their Sub-Functions including Extended 
Functions, are handled by an On-Board 5MHz Processor and DMA Con¬ 
troller. 500K Byte Data rates are easily achieved with minimum host 
processor overhead. 

Assembled and tested, P/N 52748*800*100 $650.00 



12-BIT A-D-A CONVERTER BOARD 

8 Channel A-D: 12 microsec. Conv. time. Programmable gain & Offset Voltage 
control, Diff,/Single Voltage or Current Input. 

8 Channel D-A: 2 microsec. Settling time, Bipolar V / Unipolar I Output, Pro¬ 
grammable Reference levels, DUAL-PORTED Refresh RAM, 16 or 8-bit Data 
Transfers via Program I/O or Memory Mapped I/O, Extended Addressing and 
much more. 


Assembled and tested, P/N 52748-900-100 $430.00 


128K x 8 / 64K x 16 
CMOS STATIC RAM MODULE 



TOP BOARD SUPPORT 

LOGIC AMO 

32K n ft MS x 16 RAM 


BOTTOM BOARD 
96K x 8 f 4BK x 16 RAM 

150 nsec. Access, 2716 compatible RAM devices, Ex¬ 
tended Addressing, Programmable wait cycles, Write pro¬ 
tect and Bank select. Battery back-up capability. No 
wait cycles with fast 16-Bit Processors. The module's 
“Piggy-back' 1 arrangement provides high density @ low 
input power yielding an improved MTBF and space uti¬ 
lization. 

Assembled and tested, P/N 52748-650-128 $825.00 


MULTI FUNCTION I/O BOARD 



Assembled and tested, 

P/N 52748-100-101 $325*00 


Two Serial SYNQASYNC 
RS-232, TTL or Current 
Loop with XTAL con¬ 
trolled Dual Baud Rate 
Generator, Four Parallel 
Ports (Input, Output or 
Bi.), Three 16-Bit timers, 
8-level Interrupt Con¬ 
troller and large Proto 
area with +5V, ± 12V 
for custom applications. 


PROTOTYPING BOARD KIT 



Can be used for wire- 
wrap or solder proto¬ 
typing projects. Comes 
complete with + 5 T 
± 12V Regulators, Heat 
sinks, 2 Bus Bars, Filter 
Capacitors and Manual. 

Kit P/N 52748-400 $59.95 






* PERFORMANCE, POWER, PRICE 


New additions to our fine of fine products are always on 
the drawing board , Please watch for the introduction of 
these new items as they become available. 


POST OFFICE BOX 2119 
CANYON COUNTRY, CA 91351 
(805) 252-7666 



Calif, residents add 6 Vi % safe? tax. 

U.S, Domestic Price* F.O.B. Factory, 

Prices and Specifications subject to change without notice 

Girdle 192 on inquiry card. 



CANYON COUNT 
CALIFORNIA 




























careful in handling the chips. Once 
that's done, you pull off the old key 
tops and put in the new according to 
a chart provided by Wordtech. 

The Wordtech changes will be in¬ 
visible, and your TV1 terminal won't 
seem to be changed until you enable it 
through an Escape sequence. Once 
that's done, all the new key tops will 
apply. Back Tab, for example, 
becomes Block Menu or Control-K, 
All the other keys become useful also. 
The Wordtech rearrangement of the 
keyboard is not the one 1 would have 
designed, but then Tm not a Wordstar 
user, and thus might easily be 


mistaken. One thing's for sure, the 
Wordtech arrangement is about a 
zillion times more convenient than 
the way the TVI keyboard comes. 

You can go back to regular TVI 
mode any time with a different 
Escape sequence. The key tops have 
the old function names as well as the 
new. 

The Wordtech scheme is an ex¬ 
cellent one, and 1 recommend it for all 
Wordstar users who have the TVI 950 
terminal. 

I've been talking to the people at 
Wordtech, and they claim they can 
make me a new PROM for the TVI 


that will optimize it for WRITE and 
Wordmaster, which are the editors I 
use. I think I'll love that. 

Status Line Removal 

Several letters inform me that 
there's a simple way to get rid of the 
TVI 950's status line; just go Escape g 
Escape f Space Space Space Carriage 
Return, (The case is important: that 
is, use lowercase g and f,) 

This certainly works, although 1 
wasn't able to figure it out from the 
manual, I thank those who told me 
about it. 

Manual Trades, Part One 

There's good news and bad news 
on the document front. The good 
news comes from Paul Brest of 
Pro/Tem Software who says, "In a 
review of Cardfile several months 
ago, you quite justly criticized the 
documentation. The review per¬ 
suaded me to rewrite the manual 
from scratch," He enclosed a copy of 
the new manual. 

Cardfile is marketed by Digital 
Marketing, an organization whose 
distinctive logo shows up in a lot of 
places. In its own words, "Cardfile 
automatically stores, retrieves, and 
displays the sort of information 
typically kept in index card files— 
summaries of books and articles, 
notes, recipes, menus, catalogs of 
phonograph records, etc." It does this 
in a complex way that's made reason¬ 
ably transparent to the user. In my 
previous review I said ! was favor¬ 
ably impressed by the program, but 
quite unhappy with the manual. 

That's fixed now. The new manual 
is very good. It tells what the pro¬ 
gram does and how to make it do 
that. There are plenty of examples, 
and it's clearly written. My only com¬ 
plaint is relatively trivial: unlike the 
previous manual, this one is not 
punched for storage in a 3-ring 
binder, and it's a little too thick for 
my punch, while too thin to have its 
name on the spine so it can be shelved 
by itself. 

Manual Trades, Part Two 

I really do like Digital Research and 
much of what it publishes, honest I 
do. That doesn't stop me from trying 


FRANCHISE OPPORTUNITIES. 



IT'S 

NEVER BEEN 
A BETTER 
TIME! 


Tfitf computer industry b experi¬ 
encing a spectacular growth, By 
1990 ft wifi Become a 20 billion 
dollar industry. Computer retaff- 
ing was one of tfte few industries 
not seriously effected By the 
recent economic crisis. 

Now,. Js « 9 <*>d time to consider 
a franchise opportunity with MicroAge, a leader in computer retail- 
ing. MicroAge has a proven "track record" witfr over thirty fran¬ 
chised stores throughout ffie United States and Canada, lit an 
industry where experience is rrudaf, MicroAge has it, with six years 
computer retail experience and three years in franchising. It's fust 
good sense to go with a leader. 

If you're committed to success in computer retailing, IFs essentiaf you 
evaluate the MICROAGE COMPUTER STORES Franchise opportu¬ 
nity . Investment: $13O r 000-$2O0.OO(K 

For detailed information a front MicroAge ,l Franchise Opportunities" 
call (602) 968-1168 or write to; 

MicroAge Computer Stares Inc. 

1425 W. i2th Place 
Tempe. AZ 85281 


co/MPUTer sTore 

"The Solution Store" 
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Find great bargains in this list and reap the rewards: immediate availability, 24-hour express delivery, 
toll-free technical support, and special volume discounts. 


DATABASE 
MANAGEMENT 
dBase II- 

Ashton-Tate $ 475 
Condor II-Condor 
Computer Corp. $ 450 
Data Star-MicroPro 

Call For Price 
Easy Filer - 

I.U.S. $ 280 

VisiFile-VisiCorp $ 190 

SPREADSHEETS/ 

CALCULATORS 

Super Calc - Sor dm 

Call For Price 
VisiCalc 256K- 
VisiCorp $ 195 

Calc Star-MicroPro 

Call For Price 

Multi plan - 

Micro Soft $ 225 

COMMUNICATIONS 
Emulink (IBM PC 3270) 
Micro Link Corp 
Emulink (Apple 3270) 
Micro Link Corp 
Crosstalk-Micro Stuf 
BSTAM-Byrom Software 


WANTED 

Help in reducing our inventory. Pick up 
one of these specials and take advantage 
of a great price! 

CROSSTALK 

MicroStuf $120 

dBASE II 

Ashton-Tate $475 

SUPERCALC 

Sorcim Call For Price 

WORDMATE (IBM PC) 

From Softword Systems— 
the professional’s choice in 
IBM PC word processing. $495 


LANGUAGES/ 


UTILITIES 


C Basic- 


Digital 


Research 

$ 125 

M Basic - 


Micro Soft 

$ 275 

CB 80- 


Digital 


Research 

$ 420 

Basic Compiler- 


Micro Soft 

$ 310 

Fortran 80- 


Micro Soft 

$ 395 

Cobol 80- 


Micro Soft 

$ 575 

Pascal MT + - 


Digital 


Research 

$ 425 

PL-1 80-Digital 


Research 

$ 420 


$ 995 

$ 795 
$ 120 
$ 150 


MISCELLANEOUS 

Milestone-Organic 

Software 

StatPak-NW 

Analytical 

VisiSche dule - Visi Corp 
VisiTrend/Plot - Visi Corp 
Super sort - MicroPro 
Datebook- Organic Software 


$ 245 

$ 395 
$ 245 
$ 245 
Call For Price 
$ 245 


WORD PROCESSING/SPELLING 

Wordmate-Softword Systems $ 495 

Wordstar-MicroPro Call For Price 

Mailmerge- MicroPro Call For Price 

Wordstar/Mailmerge - 

MicroPro Call For Price 

Spellbinder-Lexisoft $ 295 

Easy writer II-I.U.S. $ 265 

The Final Word-Mark of the Unicorn $ 245 

Select w/Superspell-Select Info, 

Sytems $ 395 


MODEMS 

Hayes Micromodem II 
Hayes Smartmodem 300 
PRINTERS 
Epson MX80 FT 
Epson MX100 FT 
IDS Prism 80 
Okidata 82A 
Okidata 83A 
NEC 3550 33cps wp 


$ 275 
$ 212 

$ 555 
$ 745 
$1335 
$ 439 
$ 705 
$1900 


Call toll-free 800-328-2260 

(In Minnesota, 612-544-3615) 

American Express • MasterCard • VISA 

3.5% surcharge on all credit orders . 


Purchase orders accepted from corporate accounts. Alt orders are shipped UPS. 
$3 shipping charge on software items . 2% shipping charge on hardware items . 


DATASOURCE 

DATASOURCE SYSTEMS MARKETING CORP 

1660 South Highway 100, Minneapolis, MN 55416 
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to change its documentation habits, 
which aren't very good. 

Example, The other day 1 decided 
to put random-access files into my 
Minimum Data Base (MDB), which is 
written in CBASIC and CB-80. 
CBASIC pseudocompiles to an in¬ 
termediate code that is then inter¬ 
preted a line at a time; CB-80 com¬ 
piles to true 8080 machine code. They 
aren't the same language, but they 
don't differ by much. If you're 
careful, programs will compile in 
both, CBASIC will run under CP/M 
1.4; CB-80 needs 2.2 or later. MDB is 
a little do-all program that I use for 
Christmas cards, menus, and all 
kinds of odd jobs, 

I haven't done much CB-80 file- 
management programming for a 
while, so I thought I'd read the 
manual as a refresher. After all, the 
CBASIC manual had taught me 
enough about random-access files to 
allow me to write the accounting pro¬ 
gram I use, and what 1 had in mind 
for the MDB wasn't anywhere near 
that complicated. Because I was going 


to work primarily in CB-80, I took 
out that manual and turned to the 
index. 

No entry for 'random access." 
None for "sequential" either, 

I began to splutter, "Now wait a 
minute!" I yelled, causing my assis¬ 
tant, two of the boys, and the dog to 
come running in to see what was 
wrong. There had to be random- 
access files in CB-80. I krcou? there 
are, because the POST program that 
takes my journals and posts them into 
ledgers, although written originally in 
CBASIC, compiles and runs fine 
under CB-80; and each of those ledger 
pages is a random-access file. 

Nothing for it but to scan the table 
of contents, which I did. Nothing on 
file types at all. Best to read the whole 
chapter, then. In the opening 
paragraphs on "File Description" 
there is a brief discussion of "fixed" 
and "stream" files. It is terse to the 
point of uselessness. 

The remaining 13 pages on files are 
much the same: if you can understand 
what's said there, you already know 


at least that much about the subject. 
If you don't know what's going on, 
you won't learn it from that stupid 
manual. Perhaps that's an overstate¬ 
ment, but not by much. 

The old CBASIC manual, pub¬ 
lished before Digital Research bought 
out Gordon Eubanks and his Com¬ 
piler Systems company, had more 
than 20 pages on files, including an 
excellent section called 'Program¬ 
ming with Files" that explicitly dis¬ 
cussed the differences between "se¬ 
quential" and "random-access" files, 
and explained precisely how "random 
access" worked. Example: 

Randomly accessed records must use 
the fixed /record length1 organization, 
CBASIC locates each record on a ran¬ 
domly accessed file by taking the 
relative record number specified in the 
program, subtracting one from the 
number , and multiplying it by the 
length of a record , The result is the 
byte displacement of the record 
measured from the beginning of the 
file . // the records were of varying 
length, the displacement could not be 
calculated in this manner. 



DEVELOPMENT HARDWARE/SOFTWARE 
GTEK MODEL 712B EPROM PROGRAMMER 


* Microprocessor biied jnlaltisCTC* for 9*ve ol 
u» and interface You send the data, the 
7128 takes cere of the rest 

* RS-Z32 interface and ASCII d»la format 
make (he 7128 compatible with virtually 
any computer with an RS-232 serial inter 
lac* port. 

* Auto-select baud rate. 

* ustwiin or withoui hmiMiritlng. 
Bidirectional Xon/Xqff supported 
CTS/OTH supported 

* Devices supported » of DE C 8?. 


NMOS 

NMOS 

CMOS 

EEPROM 

MPU'S 

2758 

2558 

27C16 

5213 

8748 

2716 

2816 

27C32 

X2816 

8749 

2732 

2532 

C6716 

48016 

8741 

2732A 

2584 

27C64 

8742 

2754 

66768 



8751 

27123 

8755 



B755 


* Road pin compatible ROMS tl». 

* Automatic us* ot proper prO^am voltage 
based on type selected 

■ Menu driven eprom type selection, no par' 
tonality modules required, 

140 pin devices require adapter! 

« INTEL. Motorola am} MCS4& Ho* lormaift 
Spill tacJllly lor IB bit dala-paths. Read. pro. 
gram, and fqnnalTed Mat commands, also. 

* mterupl driven type ahead, program and 
verify real time while tending, data. 

* Program tingle byte, block, or whole eprom. 

■ Inralligent diagnostics discern bfltween 
eprom which is bad and one which merely 
needt erasing. 


* verily erasure and Compare commands, 

* Busy light indicates when power it being ap- 
pliti IP program socket, 

* Complete wilh TEXTOOL zero insertion 
force socket and integral 12D VAC power 
supply. 1240 VACV50HZ available also I 

* High Performanca/Coit ratio. 

■ is Modal 7128 PRICE ¥389.00 m 

MODEL 7128 SOCKET ADAPTERS 
MODE L 481 allows programming of 8740< 
8749. 8741. 8742 single chip processors. 

Price J 90.00 

MODEL 511 allows programming the 8751. 
Inlet's high powered tingle chip protestor. 

Price Si 74.00 

MODEL 755 allows programming the 
8755 EPROMJIO chip 

Price *t 35.00 

MODEL 7138/24 - budgtfl version of the 
7128. Supports 2* pm parti thru 3ZK only. 
Upgradable to full 7128 capacity. 

Pr ice S2B9.DO 

Non ftrpandable, very low COST models avail¬ 
able for specific devices. 

MODEL 3128 LI for 27IE only $143 00 
MODEL 7128-L2 for 2732 only $179.00 

Alto available from stock 

Eprom Erasers UVP model OE-4 . . $78.00 

Avocut Systems Cross A Stem biers $200 00 


flS-232 Cable Assemblies.. $25 00 

Programmable Devices.£*|J 


Complei* development systems ’ $3240,00 



L7TEK ,„ c 


Pott Office Box 263 
Wavalaod, Missitaippi 33576 
1601 ) 467 mAB 


Radio ShackTRS-80's 

Full Line 



YOU CAN SAVE money whenyou buy Radio Shack TRS-80 Com¬ 
puters from Pan American Electronics. Pan American Elec¬ 
tronics went into business in 1976 and led the way in bringing con¬ 
sumers original Radio Shack TRS-80 Computers at reduced prices. 
NO other company has done It longer. 

NO other company has done it better and 
NO other company sells them for less. 

Pan American 
Electronics 

TOLL FREE NUMBER 800/531-7466 

1117 Conway Avenue • Department B 
Mission, Texas 78572 
Phone: 512/581-2766 
Telex Number 767339 

TM — Trademark of Tandy corporation 
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Unsurpassed luxury in the Middle East., 
that’s the Sheraton style 


The Sheraton style is providing today's traveller with the utmost in luxury throughout the Middle East 
From state of the art business facilities and luxurious rooms, to exquisite cuisine and a tradition of fine service 
and hospitality. So on your next trip, come experience Sheraton’s style in the Middle East. 







^5 


fife 


Cairo Sheraton^Sheraton is your business and pleasure headquarters in the city of Cairo, Enjoy outstanding service, a 
variety of oriental and Middle Eastern cuisine, outdoor pool and top of the line business facilities. 




Al’Badr Jeddah Sheraton— Luxury styled to today's businessman. Centrally located to diplomatic and commercial centers. 
Enjoy our glass domed pool, health dub and the ambiance of our elegant restaurants. 



sneraion^Hiexan ar i a - The newest hotel in Montazah. situated on the clear blue waters of the Mediterranean. 
Sheraton's luxury offers excellent meeting facilities and an outstanding choice of international cuisine. 



Sheraton 


Heliopolis Sheraton- In Cairo's most fashionable suburb, convenient to downtown, airport and historical sites. Experience 
the atmosphere in our variety of international restaurants, exciting lobby lounge and excellent business facilities 


HOTELS & INNS, WORLDWIDE 


OR CALL VOUR TRAVEL AGENT 


rti-.i 



















Circle 72 on inquiry card. 



STOCK-FOCUS 

FirxJ chjI hwv lew is low and how high is high. 
Using capital structure and performance data. Stock- 
focus objectively calculates the undervalue ol a 
stock- The system was llrst developed by the manage¬ 
ment science department ol a major money center 
bank, and is now in use by investment advisors, trust 
companies and brokerage houses. On your screen. 
Stock-focus will plot an estimate of lowest value, highest 
value and the current price. You then decide what to 
buy, sell or hold. 


THE FOCUS TECHNIQUE 

FOCUS is CENTENNIAL SOFTWFTs new 
approach to Program Architecture, providing a nat 
ural interaction between microcomputers and users. 
It provides worksheet style input screens, free access 
to all program segments, and the ability to com 


REAL-FOCUS 

Exhaustively analyze potential real estate invest¬ 
ments using the Wharton Schools approach to real 
estate analysts. In minutes you can project profit, costs, 
and IRR for any project over a 10 year period. Real- 
focus accounts for amortization, debt. Income, operat 
ing expenses, taxes, depreciation, and cash flows for 
both after lax holding and the results of sale, With 
Real-focus you can analyze any potential investment 
from a single building project to a complex time-phased 
planned unit development. 


bine individual results files for portfolio analysis. You 
also receive a usable reference manual, menu helps, 
a program glossary, multiple report formats and spool¬ 
ing. With our FOCUS technique even the most com¬ 
plex programs are versatile and easy to use. 


And so forth. That's informative. 
The result was that way back when I 
began playing with small computers, 
I was able to create a pretty sophisti¬ 
cated accounting program, because 
the CBASIC manual told me some¬ 
thing about the language, and said it 
in comprehensible terms. 

None of that is in the CB-80 
manual. Now true: the CB-80 manual 
calls itself a "Reference Manual/' 
meaning, I suppose, that it's the user's 
responsibility to get his or her own 
primer. This is not, in my judgment, 
a sane marketing strategy. Whatever 
the relative merits of CB-80 and 
Pascal—and I am prepared to defend 
CB-80 as a real candidate for the 
beginner's microcomputer language 
of the future—there's no contest if 
you can't learn one of the languages. 

Adding insult to it all, at the bot¬ 
tom of every page is the silly phrase, 
"All Information Presented Here is 
Proprietary to Digital Research/' The 
constant repetition of this meaning¬ 
less pomposity would be irritating 
enough if the information were more 
comprehensible, but given what you 
actually get it's doubly so. 

I'd strongly advise Digital Research 
to generate a good beginner's manual 
for CB-80. The language, with fea¬ 
tures like true local variables, 
parameter passing, functions that can 
serve as true "procedures" and can be 
called by name, etc,, is far too good 
to be restricted to experts. Flash: 
there have been reforms at Digital. 
More next month. 


Free BASIC and PHASIC 

My October 1982 column gener¬ 
ated a lot of mail, some angry and 
some thoughtful, by quoting com¬ 
puter expert Edsger Dijkstra: 

It is practically impossible to teach 
good programming to students that 
have had a prior exposure to BASIC; 
as potential programmers they are 
mentally mutilated beyond hope of 
regeneration . 

Now I don't believe that; not only 
can people whose first computer ex¬ 
perience was BASIC programming 


COMPUTER 


MEMORV-K 


REAL-FOCUS 


STOCK-FOCUS 


IBM PC 64 $179,00 $189.00 

Apple (plus) II 48 149.00 15900 

TRS 80 1 48 149.00 159.00 

TRS-SOli 64 179 00 189.00 

TRS 8G III 48 149.00 159.00 

ALL PROGRAMS IN DISK BASIC 

IBM it a Trademark ol IBM. Apple is a Irademark ol Apple Compulsi Con).. TR5 BO is a fridimidt of Tandy Darponlpon 


ORDER N0W1 FILL IN OR GAIL 800-525-2003 (Toll Free) 


PROGRAM NAME. 

NAME__ 

ADDRESS _ 


. COMPUTER. 


. MEMORY, 


PHONE 


□ (■ 


ACCOUNT #_ 


EXP DATE 


PeWAVW 


HARDWARE/SOFTWARE - WHOLESALE! 

1 Pu refuse yuur Hardware and Sof twa ne directly from an OEM / Systems | nlegralor. Take advantage til on r buying power 1 We stock a lull line of Board 
Level Components. Software, and Peripherals Call tar your needs We'll give you the lowest Prices, and the Technical Support and Know-How we 
are quick ly becoming well -known for Sahslied Customers Nationwide 1 The Nation' s Custom Systems House lor Business. Education, Science 

SOME OF OUR CURRENT SUPER-SPECIALS 


IMMEDIATE 

DELIVERY! 


MORROW MICRO DECISION 

1 DRIVE §819 2 DRIVE §1149 2 DS DRIVE §1299 


ALL CCT 
TESTID1 
MORROW 


§499 


MICROSOFT M BASIC - 8” C P / M - $ 199 • ASHTON TATE dBASE II $459 

MICROPRO WORDSTAR - 8” CP/M - $259 . WYSE lOO TERMINAL - $769 

MITSUBISHI DSDD 8" DRIVES • FULL OR HALF HEIGHT - $449 (the best) 

SIEMENS SSDD 8" DRIVES-$239 • OKI DATA 62 - $419 / 83-$679 / 84-$1029 

BOARDS/SYSTEMS COMPUPRO CUSTOM BUILT BUSINESS SYSTEMS 
LIMITED SPECIAL: SYSTEM 816A • $4395 816B - $5595 816C - $7195 

M-DRIVE CP/M -128K- $959 • DISK 1 W/CP/M - $489 • M-DRIVE H $1395 

8085/88 $319 • 8086/87 $519 • CPU Z-$229 • DISKI-$369 DISK2 $599 

INTERFACER 10R 2 $199 • INTERFACER 3-5 $449/3-8-$519 • INTERFACER 4 $279 

RAM 17 (12 MHZ)-$359 . RAM 16(12MHZ) - S399 • SYSTEM SUPPORT 1 - $309 

ENCLOSE 2-DESK-$659/RACK-$699 • RAM 21 $849 • CPU68K-$519 

CP/M $149 « CP/M 86 $259 « MP/M 8-16-$769 » HARD DISKS. CABLES, ETC.-CALLUS! 

! SIEMENS DUAL8" SSDD SUBSYSTEM - $699 MITSUBISHI DUAL 8" DSDD SUBSYSTEM - $1099 w/aii Cawing' 

20 MEG FUJITSU HARO DISK SUBSYSTEM W/DISK 2. BIOS. & ALL CABLING- S3199 

i WE ARE THE LARGEST IN THE CUSTOM CONFIGURATION OF COMPLETE STATE-OF-THE-ART S-100 
! SYSTEMS. AT PACKAGE PRICING, WITH INTEGRATION. BURN-IN & PROGRAMMING. WE CUSTOM BUILD 
i C OMPUPRO SYSTEMS/HARD DISK SYSTEMS FOR BUSINESS APPLICATIONS. _ 

WE NOW FEATURE A SPECIAL LEASE/OPTION AND FINANCING ON BUSINESS SYSTEMS - CALL! 


I WOW! 


IS SPECIALS IS GOOD THROUGH MONTH END. As supplies last. Ramehecks may De given il possible Cash Sales Only' 


CUSTOM COMPUTER TECHNOLOGY 

1 CRAFTSMAN COURT, BOX 4160, SEDONA, ARIZONA, 86340 (602) 282-6299 

| PRICES & AVAILABILITY SUBJECT TO CHANGE ALL PRODUCTS MW. AND CARRY FULL MANUFACTURER'S WARRANTEES CALL FOR 
CATALOG FREE TECHNICAL HELP TO ANYONE WE CAN CONFIGURE BOARDS & SOFTWARE FOR YOUR SYSTEM PLUG-IN AGO. AZ RESIDENTS 
, ADO APPLICABLE SALES TAX CP/M* OlGfTAL RESEARCH 
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learn to write good code in other lan¬ 
guages, but some good programs are 
written in BASIC itself. By a “good" 
program, I mean one that does some¬ 
thing useful, is easily used, and can be 
updated and maintained; and I con¬ 
tend that Minimum Data Base and 
my Accounting Package both meet 
those criteria. (I don't say there aren't 
better programs; only that for me 
these are good enough .) 

However, Dijkstra, whose paper 
“GOTO Seen Harmful" was one of 
the primary works that began the 
structured-code movement, has a 
valid point. BASIC, especially its 
early versions, encouraged “spa¬ 
ghetti" code, and many older BASIC 
programs expire in an impenetrable 
fog of GOTO statements. No one, in¬ 
cluding the original programmer, has 
any idea of what's going on, or why, 
and it's very easy to write that sort of 
horror in BASIC, 

Several possible solutions to this 
problem are available. One is to give 
up BASIC; an idea that has many ad¬ 
vocates among my readers. Unfortu¬ 
nately, there's no agreement on what 
to put in its place. Pascal, Logo, 
various assemblers, FORTRAN and 
RATFOR, C, PL/I, FORTH, and 
LISP all have their (very vocal) ad¬ 
vocates. Moreover, a lot of people 
out there have BASIC and don't want 
it to go to waste. 

Another possibility is to change 
BASICs. CBASIC was a start. Its 
compiled successor CB-80 is a more 
obvious candidate; indeed, CB-80 has 
nearly all the structured features of 
Pascal, However, CB-80 is expensive, 
and, as I noted above, the introduc¬ 
tory manuals leave something to be 
desired; while CBASIC is slow. For 
files programming these versions 
have another disadvantage: not only 
are they slower than Microsoft's 
MBASIC, but their files take up con¬ 
siderably more disk space. That used 
to be more important than it is now in 
these days of megabyte floppies, but 
it can still be significant if you have a 
machine with limited disk capacity 
such as an Osborne. 

Furthermore, there are a lot of ad¬ 
vantages to using an interpreted lan¬ 
guage like Microsoft MBASIC. Inter¬ 
preted languages make programming 
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BABY BLUE ™ 

THE “PLUG IN” SOLUTION TO SOFTWARE 


FOR THE IBM PERSONAL COMPUTER 
{AND SOME PC COMPATIBLES) 




f 


SOFTWARE SELECTION; BABY BLUE™ upgrades your IBM Personal Compurtr 
and allows you to run nearly $(HK) popular CP/M M software programs 
SOFTWARE VERSATILITY: The BABY BLUE"* package includes three special 
"utility'' software programs at no additional cost, making yuur computer very versatile, 
SOFTWARE SAVINGS: BABY BLUE™ is now available bundled with WordStar™. 
Mail Merge™, Personal Pearl™ and WondeK.uk ™ for only $99V That's four applications 
programs plus BABY BLUE 1 * far only $995. 

ADDITIONAL MEMORY: BABY BLUE™ gives your computer 6 IK of additional 
main memory. 

If you arc looking I or software . BABY BLUE™ is the solution! 

Buy BABY BLUE ™ at your mk'nxtompurer dealer. 


_ Xedex Corporation 
¥ 222 Route 59. Suffem. N V 1DMJ1 

{914} 36&0G53 
Wasi Coast Sales Office 
v/7TTr v 7700 Edgewatflr Drive Soil® 360 
AtUtX Oakland. CA 94621 H15) 569-3100 


M 


xedex is a subsidiary ol 
Terminals Unlimited International, fnc. 

Dallas. TX {NASDAQ TLHlJ 

WHY HUE fB a Iim*™* cX XadfrH Cmpnritcw. 

I'PDII ra * litxnfl M HkltinW RpU**" OfXpfFHOI' 

CHV'1.1 ml viukmwiT iH thqUr Ummiri' tnnsrpaintmf 



* Display and edit 
multiple files simul¬ 
taneously on a split 
screen 

• Program-generated 
indexes, footnotes and 
table of contents 
• Supports aM printers 
...does true proportional 
spacing 

“Clearly one of ~• Total user customization 

the most powerful and versatile . Available for , BM Pc an d 

word processing programs available cp/M systems 

PC Magazine, January 1983 

"You'll wonder how you ever got along without it” 

Software Retailing. February 1983 

Write or call Mark of the Unicorn P.0. Box 423, Arlington, MA 02174,(617} 489-1387 
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simpler; you can check out your code 
a little at a time and trace the pro¬ 
gram operation. It's especially nice If 
you can then compile it to increase 
program operation speed, as you can 
with Microsoft's BASCOM. A lot of 
people have MBASIC; perhaps 
there's a way to structure programs 
while still using it? 

Which brings us to the third possi¬ 
bility, given in Richard Mateosian s 
excellent book Inside Basic Games . 
Far from just a book on games (al¬ 
though it is that, and quite good, 
too), this book is a darned good 
lesson in programming technique. 

Early in the book, Mateosian in¬ 
troduces what he calls "Free BASIC." 
This isn't really a language; it is what 
my mad friend used to call a meta¬ 
language description of a program. 
Free BASIC uses an exact syntax and 
includes most of the constructs re¬ 
quired for structured programming: 

IF. . .THEN, . .ELSE, DO. . .WHILE, 
DO. , .UNTIL, and CASE. The pro¬ 
grams Mateosian uses as illustrations 
are all "top-down" structured, and in 


his discussions of how to program he 
emphasizes the techniques of top- 
down programming, introducing 
concepts such as "stubs” (dummy 
subroutines for checking program 
logic). If all BASIC programs were 
first written in Free BASIC before 
translation to regular BASIC, there 
would be a great deal less criticism of 
the BASIC language. 

Alas, though, there is no such thing 
as Free BASIC; that is, unlike RAT- 
FOR, for which there is an actual 
preprocessor that translates top- 
down structured code into standard 
FORTRAN, there is no Free BASIC 
program; the "language" exists only 
in concept, and once you've written 
your program in Free BASIC you 
must hand-translate it into actual 
code. I agree with Mateosian that 
using Free BASIC is an excellent idea 
and to be recommended; but I am 
also certain that, like many good 
ideas, it's not likely to be adopted. 
That shouldn't stop beginning pro¬ 
grammers from reading his book, 
though. 


Another possibility is PBASIC* 
This is an actual preprocessor that 
takes structured code and turns it into 
Microsoft MBASIC. 

PBASIC allows unlimited com¬ 
ments, "pretty printing" with inden¬ 
tation to increase readability, 
alphabetic labels for subroutines, 
code without line numbers, local 
variables and parameter passing, and 
the like. It also makes "chaining" pro¬ 
grams easier: that is, programs can 
call other programs as subroutines. 
Finally, PBASIC has simplified 
methods for creating and maintaining 
a library of subroutines and in¬ 
cluding them in new programs as 
needed. 

Bruce Tonkin, PBASICs creator, is 
convinced that PBASIC is much bet¬ 
ter than both CBASIC and CB-80. He 
may well be right about CBASIC. 
PBASIC is a compiler rather than an 
interpreter, of course, and thus has 
some inherent problems; but it com¬ 
piles into interpretive MBASIC, 
which is usually easier to debug. 

I don't think I agree about CB-80, 


iliiillf PBIHIBI iliiili 

Brand New, Top Quality, Exact Replacement Ribbons & Cartridges. These Ribbons Produce 
Super Jet Black impressions and Ultra Reliable Print Life. They Are Delivered to Your Door 
Promptly for Much Less Than Most Retail Stores 

★SPECIAL! BUY 10 and GET ONE FREE! 


TERMS: 

MINIMUM PURCHASE - $20 
PAYMENT BY: C.O.D. (UPS), CHECK, 
MASTER CARD, OR VISA CHARGE 
CARD. 

VOLUME DISCOUNTS: 

20 - 50 PACKS 10 % 

51-100 PACKS 15 % 

"UNDER $20, ADO $5 HANDLING. 

*'APPROX. RETAIL. PRICE VARIES. 

ANCIE LABORATORIES 

5200-J Ph i radel ph ra Way 301 -345-6000 (Wash. DC- Local) 
Lanham, Maryland 20706 301- 7922M0 (Ba Ito. MD Local j 

800-638-0987 (National) 



M AMP 

Annficw 

Q’TY CAT* AMT 

□ Check Enclosed 

□ C.O.D. 

□ VISA 

O MASTER CHARGE 

ACCT. # 

PJTV STATF 7IP 


AMClE Laboratories 301-345-6000 (Wash. D.C. Local) 

520Q'J Philadelphia Way 301 -792-2060 (Salto. MD Local! 

Lanham, Maryfand 20706 800-638-0987 (National) 


T/Vf A \ ~ . 

EXP. DATE 

MIN. ORDER $20 

PRICES SUBJECT TO CHANGE 



YOUR PRINTER 

PACK SIZE 

RETAIL UST” 

TOUR WHOLESALE Pfild 

SIZE 

COMMENTS 

CAT ORDER# 

ANAOfX 900 □ Sarias 

1 p* 

14 00 in 

MOD 

(?4 OO ea; 

500' 

Nylon J«l Rib 

E-777 

CENTRONICS 700-703,737, 778 

3/pi 

10.05/3 pic 

11 95/3 0 

(3.98 ea) 

M3" « 45' 

Nvlpn Jvl flit 

C‘7D0 

CENTRONICS 100. 101 A. 102. 
103.300. 301,306 306. 33 □ 

3. pi 

2B 33/3 j* 

17 55/3 t* 

(5 85 ea) 

v* * iOB' 

Nylon Jal fiat 

5 mil High 

C 100 

350. 398. 500, 501 603, 500. 
500. 620, 826 








CENTRONICS 104-705 

1/jA 

10 95 u 

13 95/Diant Cart 

(13 95 ea) 

5 IB 1 " h21 O' 

Gi^tl C*1 

C-7045 

DEC 'h x 40YD 

3/j* 

17.77/3 pi 

12 95/3 pA 

(4 32 ea) 

1 2" ■ 120' 

Daubli Spiwls 

R’&Ofl 

DEC '/? i 60YD 

rpk 

20,1273 

14 25/3 |* 

t4. 75 ea} 

12" i 180 

1 LduLiIk Spool* 

R-644 

DIABLO HYTYPE II |M,'SBlK)HI 
YIELD FITS 70 PRINTERS' 

1/pfc 

0.31 ii 

0.87 H 

(6,8? ea} 

5 16 i 
High ¥itld 

300,000 plui mvp 

C-5IT 

EPSON MX70 BO 

1 ph 

10 00 ti 

16.00 to 

((3 95 ea) 

500' r60 

Nirlon Jit 6ft 

C&22 

IBM ■■"SILVIA DOLLAR Syj 

5/p* 

5 80 u 

14 90/5 i* 

(2 98 ea) 

9 IS" i30 

Nylon Je| flit 

fl 300 

34, $i% 32 MDLA, Ws 
IMDL4974, 5256, 3287, 37 7U, 
3771 3774 437*. 5IDO. 5103 

51 ID. 5220. 5250.5320M0U 








IBM - RAO MONO W' SERIES 

3/pK 

9.4Z H 

20.05/3 pk 

(6.95 ea) 

1 2" i 10B 

Nylon J«i Bib 

C 35Q 

1 MOD mm 3700 3209 
MOD 2 








NEC SPINWRIJEfl 

4/ph 

23 40/3 uii 

23 80/4 pfe rft lelfljd 

f5.90 eat 

Ty3" a %V 

Nylfln/Eii Ing Lcl« 

B-40D 

CUM (FITS 50 PRINTER MOOS) 

3/1* 

10 O0/3 ph 

13 95 3 pfc 

(4 65 eat 

\ 4"a 310' 

Mulhsliike Film 

L-525 

RADIO SHACK DAISY WHEEL i| 

1 Pi 

24 95 3ph 

B.25 

(8 25 ea) 

250 

Mylir Mull nil it* 

C 789 

FIAO ID SHACK LP1II IFV 

one.- ph 

13 95/can 

8 95/RelQkd mU'mHv 

(8 95 ea} 

500" x AV 

Nyton Inti Iran 

B-T3 

RADIO SHACK LPPl LPIV 

3/pk 

IB.05/3 ph 

11 95/3 j* 

13,98 ea} 

563" i 45' 

Nytcn Jm Bib 

0 700 

TELETYPF MOD 33. 20, 35. 37, 

10/ph 

2 4D » 

13 90/16 ph 

ft 39 v a} 

12- * 36' 

Nylon Jrt filh 

fl 45D 

3B, 80 








WANG M/S. 5541W. Wt, 5501. 

T/pfc 

0 85 to 

5,95 ea 

(5.95 ea) 

5-1 B r ' <393' 

Mdnstrike film 

0-550 

m 0581W. 2281W 










332 April 19B3 © BYTE Publications Joe 


Circle 25 on inquiry card. 









































PRINTS LIKE A DAISY...COSTS LIKE A 


Integral Data Systems introduces the 
only low-cost dot matrix printer on the 
market that features Maisey™ printing. 
Maisey printing is a technique that 
allows you to produce correspondence- 
quality text approaching that of more 
expensive daisy-wheel printers, but at 
much faster speeds. 

How fast? With Microprism Printer’s™ 
dual speed capability, you can output 
at 75cps in correspondence-quality 
and llOcps in high-speed data mode. 
And it also features sharp, high-density 
graphics in an 84 x 84 dpi format. 

You’ll get cleaner, crisper output 
than you ever thought possible in a 
single pass. 

Other standard features of the 
Microprism include proportional 



spacing, text justification and, of course, 
software compatibility with our more 
expensive Prism Printer™ line. 

The Microprism Printer is the 
perfect system mate that can handle 
all of your printing requirements... 
it's the best of both worlds. So if 
you’ve been waiting for the price of 
daisy-wheel printers to come down, 
or the quality of dot matrix to go up, 
now is the time to check out the 
exciting new Microprism Printer from 
Integral Data Systems. 

Stop in at your local dealer today 
and ask for a demonstration. If you 
need the name of the dealer nearest 
you, call us toll-free at (800)258-1386. 
Or write Integral Data Systems, 
Milford, NH 03055. 


MICROPRISM™ WJ Integra I Data Systems, Inc. 


Microprint Printer, Prism Printer and Maisey 
ate regislcred trademark* ol Integral Data Systems, 
Milford, Ml. 
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which has excellent structured fea¬ 
tures. No matter. Anyone who has 
Microsoft BASIC Version 5.2 or later 
should get PBASIC, whether or not 
they intend to get CB-80 or CBASIC, 
PBASIC isn't perfect, but it's more 
than worth its price to anyone who 
intends writing Microsoft BASIC pro¬ 
grams. 

PBASIC comes with a very good 
library of callable subroutines, such 
as "C ALLPROG" that will actually 
chain to another program, a set of 
alphabetic and numeric conversions, 
uppercase and lowercase converters, 
and so forth. 

There are a couple of problems. 
First, PBASIC doesn't have all the 
structured concepts of Free BASIC. 
It's another dialect. Because it's a pre¬ 
processor, it can't get inside Micro¬ 
soft MBAS1C and make fundamental 
changes; the result is that there are 
some costs. For example, there aren't 
any real local variables; PBASIC 
keeps track of variables internal to 
subroutines and procedures and 
doesn't allow their names to be used 
outside the subroutine, but it can't do 
more than that. They're still global 
variables, and you can have problems 
with nested subroutines if you're not 
careful. 

Finally, the documentation isn't all 
that clear. You'd want to be pretty 
familiar with BASIC before tackling 
the PBASIC manual. It does have a 
good index, and there are examples; 
it's not that formidable. 

PBASIC is mostly compatible with 
BASCOM, the Microsoft BASIC 
compiler. You can write PBASIC pro¬ 
grams with any text editor that uses 
Carriage Return-Linefeed pairs as 
newline characters and doesn't set 
the eighth bit, (Wordstar in nondocu¬ 
ment mode is fine; so is Wordmaster. 
WRITE and Electric Pencil will re¬ 
quire a simple conversion program; a 
suitable converter is available along 
with a lot of other useful stuff on 
CP/M Utility Disk One from Work¬ 
man and Associates.) 

If you do much programming in 
Microsoft BASIC, I recommend that 
you get PBASIC. If you're just learn¬ 
ing, I recommend that you get Mateo- 
sian's Inside Basic Games and read 
about Free BASIC, then get PBASIC, 


PBASIC is available in standard 
8-inch CP/M format directly from 
the author; it can also be obtained in 
Osborne, Otrona, KayComp II, and 
(possibly) other formats from Work¬ 
man and Associates. Osborne users, 
with their limited disk space, should 
find PBASIC especially valuable, 
because Microsoft MBASIC packs 
random-access disk files into about 60 
percent of the space required by 
CBASIC. Do understand that 
PBASIC is not a stand-alone lan¬ 
guage; you must have Microsoft 
BASIC 5.2 or later to make any use of 
it. 

Active Trace 

Another extremely useful program 
for Microsoft BASIC users is Active 
Trace, by an outfit known as The 
Data Works, Active Trace is distrib¬ 
uted by Digital Marketing. 

Three major programs are included 
in Active Trace: VREF, which makes 
an alphabetized cross-reference table 
of variables in an MBASIC program; 
GOREF, which makes a map of every 
line called by GOTO or GOSUB; and 
SCOPE, which runs with the pro¬ 
gram much like TRON (the built-in 
trace utility within MBASIC), but 
which outputs not only line numbers 
but variable values as the program 
runs. 

These programs were written in 
Microsoft BASIC, but the source 
code is not provided. They have been 
compiled with Microsoft's BASCOM, 
and both the linked (.COM) versions 
and the BRUN versions (which re¬ 
quire that you have Microsoft's 
BRUN run-time package, not pro¬ 
vided with Active Trace) are included 
on the disk. 

The documentation is good, if a bit 
disorganized. It contains examples, a 
tutorial, and a rambling essay on 
structured programming and pro¬ 
gram philosophy. I had no problems 
understanding it, but some of the stu¬ 
dents here required help. They didn't 
need much help, but the documents 
would be improved by testing with 
high school or undergraduate begin¬ 
ning programmers. I've got a class of 
Boy Scouts working on the Computer 
Merit Badge meeting here in a couple 
of weeks, and I'll try to note down 

Text continued ort page 338 
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DISC- LESS 

approach 

to S-100 

architecture 

increases 

system 

performance 

so well that 

we guarantee 

satisfaction. 


BENCHMARK 


Write 100 files to disc 

2.2 

3.0 

DISC-LESS 

3.26 min. 

2.22 min. 

25 sec. 

General sort functions 

5.25 min. 

4.17 min. 

15 sec. 

Search and replace 

2.30 min. 

1.45 min. 

3 sec. 

Document recall 

45 sec. 

30 sec. 

2 sec. 


Upgrade your existing 
S-100 system to disc-less 

• "Ram-Disc 256" 

* 'Rom-Disc" with 
CP/M 2.2 in ROM 

• All software included 
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Complete single-user 
disc- less Board Set with 
CP/M 2.2 in ROM 
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(Versatloppy 11) 

* " Ram-Disc 256" 

• "Rom“Disc" with 

CP/M 2.2 in ROM 
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to network operation quickly 
and easily. 

* Base band coax 

* Broad band coax 
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* Guaranteed message service 

* CP/M compatible 
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• S-100 single board design 
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Under disc-less 
operation networks use the 
ll Ram-Dtsc M as local 
on-line cache storage for 
non-stop computing. 


CP/M 3.0 Single-User 
Board Set 

• SBC-200 

• Bank select XRAM III 
64 K or 256K* 

• Versafloppy II 

• CP/M 3.0 bank select 
with documentation 

*925.00 

‘Systems with 2SGK RAM, 

<1295.00 


T urbodos Single-User 
Board Set 

• SBC-200 

• Bank select XRAM til 64K 

• Versatloppy II 

• Turbodos with documentation 

*1295.00 


Versatloppy II 
Disc Controller 
■ CP/M 3.0 bank select FREE 

Complete S-100 
disc-less System 

• Low profile system design 

• CPU, 64K RAM, floppy controller 

• "Ram-Disc 256" 

• "Rom-Disc" with 
CP/M 2,2 in ROM 

• Qume Model 1 02 video terminal 

• Single 5W' or &" floppy drive 

*4950.00 

Complete disc-less Word 
Processing System 

• Full disc less system 

• ' Wordstar'" in ROM 

• Letter-quality printer. 25cps 

*6999.00 
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VISICALC* 



INTERACTIVE ELECTRONIC 
WORKSHEET 


YES 


ON LINE REFERENCE GUIDE 


NO 


“NAMING" OF CELLS 
OR AREAS 


NO 


PLAIN ENGLISH PROMPTS 


NO 


INDIVIDUAL COLUMN 
WIDTHS 


NO 


EXTENSIVE FORMATTING 

capabilities 


NO 


PROTECTED CELLS 


NO 


multiple, linked 

WORKSHEETS 


NO 


SORTING CAPABILITY 


NO 


VisiCalc was a swell idea 

for then. 


The next generation. First generation electronic 
worksheets were a good idea. They were early software 
management tools that could eliminate a lot of hours 
with a spreadsheet calculator, pencil and eraser. Enter 
Multiplan, the next generation electronic worksheet 
that's as easy to use as it is useful. 

Make comparisons. Compare Multiplan to any of 
the earlier electronic worksheets. We've given you some 
"prompts" above. 

Compare learning time. Multiplan's tutorial book brings 
you up to speed. Fast. But Multiplan doesn't stop there. 
Multiplan's On-line Reference Guide gives you instant 
help if you have questions. It knows where you are in 
Multiplan and offers information related to your problem, 
right on the screen. 

Compare ease of use. All Multiplan prompts are 
full length words or phrases. And Multiplan provides 
"naming" the ability to assign a plain English name to any 

‘Based an features m releases VC-202BO-AP2 and VC-I56Y0-IBM 


cell or area. "Gross Profit - Sales—Cost" rather than 
"AA44=AZ23—BK154." Which means you can work 
more intuitively. And faster 

Compare utility. Multi pi an lets you link related work¬ 
sheets so that information is transferred between them 
automatically. For instance, you can keep regional sales 
forecasts on separate sheets but link them with your overall 
company forecast. Then, just change the forecast for 
any region, and the company forecast sheet is updated 
automatically Something you can't do with first generation 
worksheets. 

Compare reports. Not just the work you can do, but the 
way you can present it Multi plan's flexible formatting 
options allow you to produce presentation-quality reports. 
And its sorting capability lets you sort by either alpha¬ 
betic or numeric order. So a sales manager who normally 
lists sales regions alphabetically could sort by amount 
sold and conveniently rank by sales performance. The 





MULTIPLAN 



INTERACTIVE ELECTRONIC 
WORKSHEET 


YES 


ON LINE REFERENCE GUIDE 


YES 


'NAMING" OF CELLS 
OR AREAS 


YES 
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PLAIN ENGLISH PROMPTS 


YES 


INDIVIDUAL COLUMN 
WIDTHS 


YES 


EXTENSIVE FORMATTING 
CAPABILITIES 


YES 



PROTECTED CELLS 


YES 


MULTIPLE, LINKED 
WORKSHEETS 


YES 


SORTING CAPABILITY 


YES 



Multiplan is a great idea 

for now. 


result is a more meaningful and useful presentation of data 
Compare availability. With Multipian, you're not 
limited to a single range of computers. Multiplan is avail¬ 
able for Apple* and for microcomputers that run 
MS ,w -DOS, XENIX™ or CP/M-80* operating systems. 
Multiplan supports both 40- and 80- columns on the 
Apple II. 

Compare the source. Microsoft was the world's first 
microcomputer software company Today Microsoft 
software is running in well over a million installations, 
worldwide. Languages. Utilities. Business programs. All, 
maintained at the state-of-the-art. 

Compare for yourself. Drop into your computer store. 
Compare Multiplan's powerful, user-oriented features 
to any electronic worksheet on the market. If you've 
been using VisiCale, Multiplan's ability to directly utilize 
your VisiCalc files lets you easily upgrade to Multipian. 
And that's just another of the many features designed 


to make Multiplan the electronic worksheet for 
now. And years from now. 

BETTER TOOLS FOR MICROCOMPUTERS 


Micr a retj is 

!>:■[ r'd r-v.k-f", r<. rind \.'/v 

M . lipl.zir■. XLN iX. ones o| 

MS rire tvjdfrnrirks of 
Microsoft Corporation tH| 

VjsiCalc rs a registered 
trademark of VisiCorp 

CP/M-80 is a registered trade¬ 
mark of Digital Research, Inc. 

Apple is a registered trademark of 
Apple Computer, tec. 










their questions to feed back to The 
Data Works, However, I don't want 
to overstress the document problem; 
this was better than most I see. 

Anyone doing much programming 
in Microsoft BASIC should appre¬ 
ciate Active Trace a lot , 

Osborne Expands 

Two weeks ago I packed up my 
Osborne and sent it off to Osborne in 
Hayward. It was returned today. 
Along with it came new system disks 
in double density. 

What should I say? It works, and 
instead of 92K bytes on each disk 
there's now 184K bytes for data 
Storage; not quite as much as my first 
computer's single-density 8-inch disks 
with their 242K bytes, but enough for 
most purposes. 

A manual update explains what 
double density is, and it tells you that 
you've not only bought double den¬ 
sity, but also the ability to read disks 
created by a variety of machines: 
Osborne 1 single density, Xerox 820 
single density, Cromemco single den¬ 


sity, and the IBM PC double density 
providing that it used CP/M-86 (all in 
5 Vi-inch disks, of course). They don't 
mention it, but the new Osborne will 
also read disks created by Compupro, 

There's no universal standard in 
5 Vi-inch disks, but Osborne is doing 
his best to get around that. I applaud 
his efforts. 

The manual is quite good; although 
comprehensible at the elementary 
level, it is quite complete. Everything 
works beautifully, and I can't imagine 
anyone who has an Osborne will 
want to be without the double-den¬ 
sity conversion. 

The New Math 

Actually, not new math, but a new 
way to do math: the 8087. The 8087 
"math chip" can do 16-bit mathe¬ 
matical operations like lightning; 
matrix-operation programs that took 
10 to 20 minutes to run with the 8088 
can now run in less than a minute. 

There aren't many implementa¬ 
tions of the 8087, and not much soft¬ 
ware for it; but I expect both those 


situations to change. 

I have two boards that can make 
use of the 8087. One comes from 
Compupro and is an 8086/87 board 
for the S-1G0 bus, I don't have that 
running yet because I'd have to dis¬ 
able the 8085, and I need that dual 
processor. 

The other 8087 comes from Jim 
Hudson of Hudson and Associates, 
Hudson sells a small "piggyback" 
board that plugs into my Compupro 
CPU-816 dual processor CPU {central 
processing unit) board, fitting in 
where the 8088 chip normally goes; 
the 8088 is then put into Hudson's 
board. (One wants to take due care 
not to allow static charges while 
messing with chips; like all complex 
chips, the 8087 is sensitive to static. 
Ground yourself and don't work on 
a carpet; having high humidity in the 
room helps, too. In my case we keep 
tropical fish, which humidifies things 
nicely . . 

The 8087, alas, runs only at 
5 MHz, meaning that if you're going 
to use it you have to slow the pro¬ 
cessor down somewhat; but if you 
have many math operations to do, 
the result is well worthwhile: on my 
benchmark matrix-multiplication 
program, using Pascal/MT + 86 with 
the 8087 "reals" linked in, the 20 by 
20 case ran at 7.8 seconds. For a 50 by 
50, it ran in 1:41.2; both these times 
are faster than the Sage 11 using 
UCSD Pascal. 

As I write this, I have seen only 
two software sources that support the 
8087: Pascal/MT + 86 from Digital 
Research and the C86 C compiler 
from Computer Innovations. I know 
nothing of the C compiler, but I use 
Pascal/MT+ routinely now. We're 
just getting CPM-86 running; when I 
do. I'll use MT + 86 with the Speed 
Programming Package even more. Its 
only rival is the Sage II (which con¬ 
tinues to operate beautifully). 

I've only started using the Hudson 
8087 board, and as I write this I hear 
from Bill Godbout that Compupro is 
going to be marketing Hudson's 
board (with a few Compupro modifi¬ 
cations); but since Hudson's system 
works nicely now, and Godbout's 
people have a prodigious reputation 
for improving anything they get their 
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EPSON 

HX-Z0 

PERIPHERALS 

INTERFACES 

MODEMS 

CABLES 

MONITORS 

SOFTWARE 

PEOPLE 

YOU 

& 

THE TREE 

FOURTH DRIVES 
QUENTIN DRIVES 
PERC0M DRIVES 

CALL FOR NEW 
LOW PRICES 

IN STORE ONLY 

T H e Compute!learning Ti«« 

Government Sales ' 7023 Little River Tnpk 

Call 703-750-2632 ‘Jm*' Annandale, VA 22003 
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Inte\talker 

TEXT TO SPEECH SYNTHESIZER 


Sets a new price/performance standard 



INTEX-TALKER, the new second generation text to-speech 
synthesizer with unlimited vocabulary, an advanced text-to speech 
algorithm and 64 levels of inflection provides a new high level of 
speech intelligibility. 

INTEX’s built-in text-to-speech algorithm is a marvel of efficiency, 
pronouncing the 1,000 most commonly used words with an 
accuracy of greater than 96 percent * It will even set an inflection 
profile for a phrase or sentence. 

INTEX TALKER can annunciate any ASCII text; emergency 
messages, warnings, prompts, instructions. 

Available at the board level or with case, INTEX TALKER offers a 
cost-effective modular design easily customized for your OEM 
application, Field upgradable - nothing Is potted. 

Have It Your Way 

Configure INTEX-TALKER to your requirements. Add additional 
memory if your application requires it (up to 4K bytes of RAM and 
16K bytes of EPROM available in existing sockets - more with 
minimal changes. 

Use the INTEX TALKER’S 6502 micro to run your operating 
system and perform external tasks. When speech output is 
required hand control back to the INTEX TALKER with a 
simple command. 

'based on frequency weighted average 


An optional self configuring buffer is also available - up to 
2.7K characters. 

INTEX will be pleased to work with you in meeting your 
special requirements. 

At only $295.00 compare these features: 

■ Unlimited vocabulary speech synthesizer chip 

■ 6K text-to-speech algorithm with automatic inflection control 
» 64 crystal controlled programmable inflection levels 

* 6502 microprocessor 

* Full ASCII character set recognition and echo 

* 750 character buffer standard (2.7 character option) 

■ User expandable memory option 

* Adjustable baud rate (75-9600) 

■ RS232C and parallel connectors 

* X On/X-Off handshaking 

■ Phoneme access mode 

* Spelling output mode 

* 7 octave music and sound effects capabilities 

* Onboard amplifier and power supply +12V, +5V 

For More Information 

Call us at the number below to order or request more informatvom 
Charge to your credit card (Master Charge or Visa) or send a 
check for $295.00 plus $4.00 delivery. Individuals add 4% sales tax 
in Michigan. 


!nTE3{ 


intex Micro Systems Corporation 

755 West Big Beaver Road Suite 1717 
Troy, Michigan 48084 
Telephone: 313/3624280 
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hands on, I have no difficulty in 
predicting that the Compupro edition 
will work very well. 

If you have a need for fast number- 
crunching—and that includes finan¬ 
cial stuff as well as scientific—the 
8087 may be what you need, 1 don't 
want to be too dogmatic about that: 
the Sage II is also awfully fast. I'll try 
to get some benchmark comparisons 
for another column. 

Note that the development of the 
8087 is another instance of my motto, 
"Iron is expensive, but silicon is 
cheap"; meaning that if you have a 
good versatile system with capability 
for expansion, people will develop 
upgrades for you. The great thing is 
to be able to use all this new stuff, 

Mathemagic 

One thing computers are supposed 
to do is compute, but in my ex¬ 
perience most microcomputers end 
up processing more words—and 
playing more games—than they do 
number-crunching; and indeed, most 
microcomputer owners also own one 


or more sophisticated calculators, 
which they use in preference to their 
computers when they want to do 
math. 

Comes now Mathemagic to change 
all that. 

Mathemagic advertises that it 
"transforms your microcomputer into 
the ultimate calculator," and while it 
might not go so far as that, still it's no 
bad thing. Mathemagic is a menu- 
driven way to put your head back in 
shape if you had nauseating math 
teaching. It's not as versatile as 
spreadsheet programs like Sorcim's 
Supercalc, but it will handle longer 
and more complex formulas, and it's 
fairly easy to use. 1 can think of ap¬ 
plications in which Mathemagic 
would be much more useful than 
Supercalc (although I'd rather have 
Super calc myself). 

Whatever you do, though, don't 
buy Mathemagic from the publisher; 
go to a reputable dealer, one you 
trust, and get a demonstration of the 
program in comparison to its com¬ 
petition. Make up your mind before 


you put out any money. If this 
sounds like harsh advice, it's merited: 
International Software Marketing, 
which publishes Mathemagic, has 
reached new levels in "user- 
threatening" licensing agreements. 

Not only does this company ex¬ 
plicitly say it's going to prosecute you 
for any violation of its terms, but it 
doesn't assume any responsibilities 
whatsoever. 

It says, "You assume responsibility 
for the selection of the program to 
achieve your intended results, and for 
the installation, use, and results ob¬ 
tained from the program." This 
means the company promises to pro¬ 
vide zero support in getting it to run, 
and if it turns out you thought it 
would do something it won't do, 
tough luck, baby. 

There's more. 

The "Limited Warranty" isn't 
limited, its nonexistent. It says, 'The 
entire risk as to the quality and per¬ 
formance of the program is with you. 
Should the program prove defective, 
you (and not ISM or an authorized 



Can a Software Package 
Change the World? 


m 


Spread Sheets First... 
QUESTEXT™ Next! 

* A R t’v i.i| m [im-unry Net* Microcomputer ConceiK 
lor Syal ems Developers and End Users Alike 

* Buy One General Purpose Package and save 
buying dozens ol Specialized Programs 

* ULTRA FRIENDLY • 100-', Menu Driven 

b * LEA RN ABLE in one session • No Programming 
ALLOWS INSTANTANEOUS INNOVATION * Nor a DBMS 


Epson, OKI, IDS, NEC, Diablo, Quine 



ACOUSTIC ENCLOSURES 

• Reduces Noise Up to 90% • Bottom Feed Capability 

• Fleavy Duty Acrylic Cover • Woodgrain Finish 



Micro Printercenter “ 


CAB-TEK, Inc. 

Riverside St Nashua, NH 03062 
CIVILIZING COMPUTERS 


MPC 1 S99 |MX BO) MPC II Si 29 (0XlR?> 

MFC III S1?9 (S3A. MX1 DO) MGP IV Si 99 1 DfUSV Printer] 
Power Control & Venb labor* SBC 
Paper Rack S3Q Bottom Feed Brackets S3Q 


800-343-4311 


Miislin CtEHyr ,md Visit XcrrWdl 
Shipping & Handling CbaiCjHi AilaiEirin.nl 


Dealer & Ordering Info 


MPC I SHOWN 
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UPTIME M HO TIME. 
SORBUS FIXES COMPUTERS. FAST 


If you have a computer, there's a good chance Sorbus 
can fix it. Faster than the maker can. 

MAI /Sorbus is the nation’s largest independent 
computer maintenance service company, and we fix 
all kinds of computers in all kinds of places: 

BI6 COMPUTERS. TINY COMPUTERS. 

Big computer owners have voted us #1 in dozens of 
big-computer magazine surveys. 

We’re still big in big. But now that small is big, 
we’re also big in micros. 

We’re making easy-to-use computers even 
easier for their owners, with innovative services. Like 
a phone-order data processing supplies catalog. And 
retail centers where small computers are usually fixed 
overnight. 

COMPUTERS IN NEW YORK. 

COMPUTERS IN NEW MEXICO. 

Sorbus has built its reputation fixing computers 
anywhere in the country, from the urbs, to the suburbs, 
to the sub-suburbs. 

And now, if your computer is small enough—like 
the IBM Personal Computer—and close enough, you 
can carry it in for 24-hour service or, we’ll pick it up. 

If it’s not, we still have the tools, the experience, 
and will travel. Anywhere. Anytime. 

Just call us. 

YOUR COMPUTER. 

Whether you manage a mammoth operations center, 
or just a desktop micro, Sorbus can bring you back 
up when you’re down. 

Faster. Better. Almost always for less. 


Of course, even we don’t specialize in every 
computer ever made. But if you call us with a 
problem, we promise to do what we can. 

Try Sorbus® service next time your memory gets 
foggy, or your printer suffers from terminal illness. 
Where there’s Sorbus, there’s a way. 

For more information, call {215) 296-6000, or fill 
out and mail coupon to; 

MAwiw Sorbus „ 

/Irl/I/ Service 

Sorbus Service Division of Management Assistance, Inc. 
50 E. Swedesford Road 
Frazer, PA 19355 


□ Please send me more information on 
Sorbus service for my 


□ Please have a representative contact me. 

□ Please send me the Sorbus ® Supplies 
Catalog. 64-pages of quality printwbeels, ribbons, 
diskettes, and other computer supplies 

Or, call toll free: 800-523-0552. 

In PA: 215-296-6200, 

NAME_ 

TITLE ____ 

COMPANY___ 

ADDRESS_ 


CITY __ __STATE _ . . ZIP __„ 

PHONE_ 

L ------- * 
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"A MAJOR STEP FORWARD 
INTO THE EXPLORATION OF 
THE WAVS WE ARE ALL 
GOING TO LIVE WITH 
MICRO CHIPS." 

— Daniel Dennett . Co-author of The Mind's l 

Musician and sociologist David Sudnow 
has written the first book to define the 
essence of video skill—not how to mas¬ 
ter, but what mastery is. “In this worthy 
sequel to [Ways of the Hand,] his tract 
on mastery of music-craft, Sudnow 
once again explores a lot of worlds at 
once—the real one, the one in the 
machine, and all the myriad ones inside 
the self. It may not show us how to coax 
the children home, but this book gives 
us good ideas of where they go” ( Marvin 
Minsky . Department of Artificial 
Intelligence, MIT). 



EYE, MINILAND THE 
ESSENCE OF VIDEO SKILL 


'An intriguing account of the break¬ 
throughs and breakdowns of the adult 
mind as it plunges into the advancing 
microworld. Sudnow shows us an excit¬ 
ing way to relate to approaching com¬ 
puter technology' 1 

— Tim Galiwe v. Author of The inner Game of Tennis 

“Sudnow has made a breakthrough in 
assessing the two-dimensional 'world' of 
the computer and the sort of body and 
mind it creates in us" 

— Hubert Dreyfus . Author of What Computers Can tDo 

© 

WARNER 

BOOKS 

Now at Bookstores 

To order, send $16 50 (Includes postage and handling) 
lo:Dept PAAf Bt ) 0-446-51261-3, Warner Books, 

666 Fifth Avenue, New York, NY 10103. Check or money 
order only, Allow four to six weeks for delivery. 


dealer) assume the entire cost of all 
necessary servicing, repair, or correc¬ 
tion/' Later it says, "ISM does not 
warrant that the functions contained 
in the program will meet your re¬ 
quirements or that the operation of 
the program will be uninterrupted or 
error free/' 

Translation: if it don't work, tough 
luck, baby. We may Rx it, but you 
get to pay. 

So. As 1 said, get a demonstration 
from a dealer you trust. 

Footnote 

I don't use Wordstar to create text, 
but it's awfully handy to have 
around. It's not so much Wordstar 
itself as the tons of support programs 
like Footnote that make it useful. 1 
have no doubt that when WRITE 
becomes more generally available, 
comparable programs will be devel¬ 
oped for that, too, but meanwhile 
most of the really nifty word-mashing 
utilities need Wordstar. 

Footnote comes from Pro/Tem and 
is marketed by the ubiquitous Digital 
Marketing. Like all Digital Marketing 
products, it's way above average, 
with very complete documentation 
and well-tested programs. The mar¬ 
keting agreement is rational, too. 

As you'd suspect, Footnote handles 
footnotes in Wordstar text files. It 
does what everyone wants it to, put¬ 
ting the notes at the bottom of the 
page or, alternatively, into a separate 
file that can be appended to the end of 
a document. The format is standard 
thesis style, suitable for term papers, 
dissertations, or submissions to 
academic journals. 

Footnote is easy to use. You don't 
need to remember the numbers; all 
notes get the symbol @ when created, 
JR indicates the beginning of a block 
of notes, @ delimits each note within 
the block, and ,pa ends the block. 
Notes can be put in anywhere you 
please, near the place referenced or 
before or after it; it makes no dif¬ 
ference, as long as IR precedes the 
block and .pa ends it. 

The program then goes through 
and numbers the notes, both in the 
text and within blocks of notes; after 
that it extracts the notes, reformats 
the text, and moves everything 


around so that it will print out prop¬ 
erly. (Naturally you must give the 
program your text-printout format: 
margins, line width, line spacing and 
lines per page, etc,) 

It does it all painlessly and simply. 
Some programs are so well done 
that there's not much to say about 
them. Footnote is one of those; it's 
hard to think of improvements. 

My copy of Footnote came bundled 
with a program called "Pair," which 
matches the underline and boldface 
characters for Wordstar so that you 
don't end up with page after page of 
unwanted underlined material. 
WRITE doesn't require that kind of 
checkup, but Wordstar users ought to 
appreciate it. 

If you do scholarly writing and you 
use Wordstar, you'll want Footnote, 

Wedged , , , 

Everywhere you look there's a new 
spreadsheet program for sale. Spread¬ 
sheets are programs that let you enter 
a matrix of numbers and formulas, 
and recalculate the whole matrix if 
you change the value of any one en¬ 
try, The first of these was called 
Visicalc, which was a really great 
idea, and one of the most useful pro¬ 
grams ever developed for microcom¬ 
puters, 

Visicalc is one of the great success 
stories of the computer world, and I 
truly wish I'd thought of it. (I did, ac¬ 
tually, as a sort of "I wish I had a pro¬ 
gram that would , . /', but l didn't do 
anything about the wish, so that 
counts as not thinking of it,) 

Visicalc was designed for the Ap¬ 
ple, and I'm told it was responsible 
for a lot of Apple sales. Naturally 
there was a rush to get versions run¬ 
ning for the CP/M 808O/Z8Q family 
of machines. One of the earliest, and 
best, Visicalc "workalikes" was Sor- 
dm's Supercalc, which I've men¬ 
tioned here often enough, and which I 
recommend. 

Predictably, there's a rash of 
others. It's very hard to compare 
them feature by feature, and in 
general they all do the same thing 
anyway, so how do you tell them 
apart {other than by price)? One 
possible marketing strategy is to 
make distinctive product packages. 
Text continued on page 346 
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UNSINKABLE PRICES 

One Hull of a Deal 






Anchor Automaton—FREE SOURCE 

subscription ., . W( 

Mirk 1,3110 b^U4f 

Mark II. m baud. Atari ...... 

Mark III, 300 baud, Tl. 

Mark V. 300 baud. Osborn# 

Mark VI 300 baud. IBM PC 
Mark VII, 300 Haiti, auto 


Epson MX-B0FT—w/Graphtray Plus. 

Epson MXrtOO—w/Graphlr&x Plus 

Broth ar/Comrex—I? cps Daisy. 

MO Bterwtitor—emulates Diablo . , 

IQS Mlcroprlsm llOcps, SO column, graphics 
IPS Prism 80 


SYSCDNI II 
Faithful to the Core 
$725 


COMPUTERS 


ALS 2-Cerrt .$215 

Corvus .... ill Items JBIG DISCOUNT 
dBase II [requires CP/MI . $395 

Z-SO Card—Applied engineering 

1-9 pcs.$175 

10+ pcs Si 55 

Universities, dub#, and dealers welcome. 
Fourlh-0—parallel Interface, cade . $43 

Grappler * jparnllel. cable. 

graphics] . $135 

Haves Mlcrunmlcm II . $275 

Microtek Dimpling DX—grepbies, 

0 to 64K buffer $135 

" Extra RAM-1BK sets ... $20 

Hayes Micrnmodem II .$275 

Rana Elite I . $285 

flana Elite II—double $455 

Rana Elbe III—pad ........... $585 

B" drive 2MByle Floppy System $1605 
Gmnlvteton 60 column, with sollware . $165 
Prometheus Expand-a-Rim, up Id 

120K . $195 

Vide* Vtoeoterm 80 column . $245 

Visible 3i .$179 

Vista Quartei |2 drives. thin, G4DK. 

canlrdlsr 1 . $655 

“Vlston-OO $210 

“9-1200.8 MB removable cartridge .. $1325 
' 0M8 extra cartridge , $75 

VR Data 5AIB Hard Risk with error 
Correction . $1575 

FOR IBM PC 


There is no market more competitive than IBM- 
PG compatible cards. AST RESEARCH righllully 
sells the most IRONSIDES COMPUTER, retop. 
nizlng functionality and design regardless of 
price, endorses AST RESEARCH producls as 
REST. Beyond all doubt 

AST RESEARCH CARDS MOW INCLUDE SPOOLER 
A NO DISK EMULATOR 

SOFTWARE NO EXTRA CHARGE 

AST Combo Plus B4K with Parallel. Serial. 

Clock. $375 

AST MegaPlus 64K. expandable to 5I2K. 

SPC . $435 

Corona 5MB Hard Disk .. $1495 

Parallel cable . S35 

Serial cable.$32 

HAM sets. 64k with parity . $65 

Tondffli TM 100-2 drive-wilh Inslallalion 
notes .$237 


Apple—New models. New prices_$CALL 

Atari BOO 4BK $535 

Cha motion. Compac. Columbia 
(PC emulators] .$CALL 


Franklin ACE 1000 $955 

IBM PC-MANY SYSTEM 

CONFIGURATIONS.SC ALL 

Kaypro—portable. 9“ CRT. 2 drives. 

software . $1695 

Osborne Double Density ..$1725 

Slimline 5-IDfc Z-60, CP/M. 64K. 2 MByte 
drives .Under S20QD 


System II—Apple If Plus emulator_ $725 

Syscom FI PKG: 4SK. Drive w/Centro I ter. 

12“ Hl-m Green CRT. IW Card. 

80 Column Video Card. M RAM 

Card.11650 


Chameleon “The Compatible Computer'* 

* Runs ISM PC & Z’BO software * I20X RAM. expandable to TOOK 
■ Dual 320K drives * PC style keyboard * 3" groan display, 60 * 25 
wlih graphics * Software: 60S. Perfrat Writer, Parted Calc. Basic 

* PORTABLEIH 

You must register your order now to 
receive the Introductory price of 

$1995 


JCS RGB-Ill 


VIDEO MONITORS 


Atari S0048K ... 

Microtek 32k RAM [AT 4GO/600|-1lst $139 

Percom RFD40-SI t176K|-Us< $699. 

" 8FD44-S1 (352KJ-lisl $645 . 

OlOOIsk . 

830 Modem . . 

850 Primer interlace . 

Printer cable. 

Serial cable. 


$535 
1105 
$545 
1665 
$450 
$159 
$165 
. $35 
$35 


ALPHA SOFTWARE 

Soil ware tor IBM PC and Apple II 
We recommend this sbltwaro. The document*. 
linn Is excellent and the price* are compara¬ 


tively very low. 

DATA BASE MANAGER—PC $229 

MAILING LIST—PC $B5 

TYPE RCES—PC. SI 05 

TYPE RACES—APPLE $105 

APPLE-IBM CONNECT ION—Iransterc Ellas 
between. $175 

QUME DRIVES 

CT242, 8" Ihln, dsdd ..$485 

QTB42.8' std. dsdd $495 

DT542. 5'/*". didd, 48 tpl $295 

0T592.5Vi\dsdd ,WW . $365 


S-IOOO THIN LINE COMPUTER 
SYSTEM _ 

* Z-flfl 4M|fz, 64K, CP/M - 2 ThinUne drives, 
B". 2 MByle * Mainframe • Add any standard 
video re* mi rial and primer 
NOT $3500 NOT $2590 JUST $1605 

ADD-ON DRIVES FOR 
ZENITH Z-100 COMPUTERS 


Verify prices by phone. Add 2 % for Visa or 
Mastercard. Add 6Vz% tax on California 
orders. Shipping is extra except within the 
Continental US on prepaid orders. $3 sur¬ 
charge on orders under S25. 


• Industrial steei case * 13" CRT * 16 colors 
on IBM PC * Gable for IBM PC • 630 lines 
horizontal resolution * Made in Japan with 
industrial Hitachi CRT • High brightness 
phosphors * 1 year parts warranty 
CUSTOMERS: GET A S50 REBATE FOR BUYING 
AFTER ARRANGING A DEMO AT YOUR LOCAL 
COMPUTER STORE. 

DEALERS: CALL FDR DETAILS ON DEMO PLAN. 


Suggested List .S595 

Amdek 3CDG 12* groan . $145 

Amrtek 30QA amber . $I6D 

Amdek 3IQG tor IBM . $170 

Amtiek 31 DA amber. $10D 

Amdek Color I. (325 

Amdek Cutor II . $685 

BMC ir Greer .... $89 

Dyne* \T green. 20MHz .. S129 

Dynax IF amber. 20MHz . $145 


IDS Priam 132.$1025 

NEC 77JD-1......... , $2065 

NEC 7730 1 bar IBM PC . .. $2095 

OktdaEs . uses standard spool type ribbons 

UB2A-BD column. 12Dfips . $395 

v63A—132 column. l2Ccps. $560 

uB4AP— ZDOcps, 132 cdl umfl. para I luf . $935 

u82 A— i3Ccpi,3u csiurnr. $525 

Prowriter/PMC—80 column. IZOqis. proporltoFtel. $435 

Prowritor II—132 column. I20cps .. ... $655 

STAR MIC HQ HiCS Runs Epson aallware. IDCeps.f/1, graphics 
Uses spool ribbons—a likely savings of $!O0+. 

Gemini 1C—0C column. 2k expandable buffer . S385 

Gemini 16—I3Z column $475 


S-IOOO THINLIHE MAINFRAME 

+ 6 slot motherboard, cage + Pew lor S-TDO 
and 2 thlnllne 6“ drives + Fan. EMI inter, con¬ 
nector cutouts +12' wide * 19“ deep *9.6' high 
M pcs $475 5-9 pcs $450 

T0+ . . . $425 


IRONSIDES 

COMPUTER CORF 


(213) 344-3563 
(800) 528-9537 
18546 Sherman Way, 
Suite #110, 
Reseda, CA 91335 
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JCS RGB-Ill (530 lines. 18 colors. PC cable I 

Taxan/JCS 12“ green . 

Taxan/JCS RGB-1 . . 


$DE MO REBATE 

..,,1135 

. $345 


SIERRA DATA SCIENCES 


* S- IDO cards tor single and mu Hi-user 
system? • Multi-user systems need one mas¬ 
ter. une addiitonal slave peruser and TurboGDS 
software ■ Complete systems with drivis end 
CRT terminal are available. 

2 80 4MHz Master |64K/2 serial/lloppy 


controltor/bard disk port— 

SBC-100 .$655 

Z-BO 4 MHz Slave |2 serial/ 2 para1tef/B4K/ 
EPROM programmer]—SBC-1G0S $565 
4-Pori serial comm uni cal Icn hoard- 

ZSIO/4. $235 

RS-232 MuMi plexor hoard— 

SB5-NIUX. $235 

Hard disk Interlace far Micropnlis — 

SDS-HDIM. $129 

CP/M ler Master with BIOS— 

C PM /BIOS.$150 

Turbo-Oes for Master wllh Slaves— 

TURBO DOS $645 


• 2 Th Inline 6“ drives, double sided. 2MByte 

• Thlnllne cabinet, uorlieal. power supply. Ian. 
cable 

Jusl plug bin. $1175 


B'/r Single Sided, Double Density with Huh 
Ring 

5 hexes .Sl7.S0/1aox 


Extra Memory Pages [kit) INCLUDED 
No Charge 

TVI925—w/2nd page . $745 

TVI950—w/2nd, 3rd, 4th page $945 

MEMftBViCs 

4164 64K Dynamic 2 Mrs.$7.25 

4164 64K Dynamic 150ns $7.95 

4116 16 K Dynamic ZtlOns ....... $2.00 

2716 Eprom $400 

2732 Eprom . $6.50 

6i152K x 0 Sialic RAM. 200ns $500 

6116'. 150ns . $550 















































































































































BASIC 


VERSUS 


A NO-HOLDS-BARREC 


H ease- 

OF-USE 

While Basic is easily 
learned, for just a little 
extra effort invested, Pascal pays 
much bigger dividends. Many univer¬ 
sities use only PascaJ to teach 
programming; its the more modern 
language, incorporating advanced 
programming techniques. Example: 
by dividing programs into modules, 
JRT Pascal makes very complex 
programs—of nearly any size— 
a breeze to manage, 

Pascal code is self- 
documenting; program sections are 
identified by meaningful names, not 
line numbers. And error messages 
are verbal, not number codes. 

JRT offers more (and more powerful) 
data types: 72—to Basics 2 or 3 + 

Use regular or hex numbers; 

JRT gives you the choice. 

Total it all up, and the result ts a 
language that's very easy to use. 


w 


Here's the real shocker! 


Features 

Basic 

JRT Pascal 

Structured 

programs 

No 

Yes 

Separate 

compiled 

modules 

"Chaining" 

Structured 

procedures 

with 

auto-loading 
& purging 

Arithmetic 

precision 

Usually 

6 or 7 
digits 

14 digits 

Indexed files 

No 

Yes 

Maximum 
stri ng size 

255 

characters 

64,000 

characters 

Loop statements 

1 

3 

Data types 

Usually 

2 or 3 

12 

CASE statement 

No 

Yes 

Introduced 

1965 

1980 

Price 

??? 

$29,951 


POWER 

For power—-the ability to write better, clearer 
programs, faster—Pascal is the rumaway winner. 
The CASE statement is just one good example: 


[•1 FLEXI- 
K1 BILITY 

k. A JRT Pascal's wide 
variety of data types 
reduces programming restrictions; 
the fanguage works for you, not 
against you . And Pascal data types 
are not all fixed in size. Add JRTs 3 
looping statements (Basic has one), 
and you get programming better 
tailored to your specific needs. 

That's flexibility. 

You gain flexibility, too, because 
programs aren't limited to one diskette. 
With JRT Pascal, even very large 
programs can be created and run, 
because program modules can be 
spread over many disks. Common 
modules can be used for several 
programs, avoiding time-con sum- 
ing T expensive duplication, 

Basic generally limits text 
strings to 255 bytes; JRT strings 
go up to 64K> You process entire 
documents, not just single lines. 

Flexibility—it could be JRTs 
middle name. 


Basic 

IF X = 5 OR X = 10THENV 
X = 73\ 

GOTO 99 

IF X = Z - 4 THEN\ 

PRINT XV 
GOTO 99 

PRINT JJ X NOT VALID" 

99 REM 


JRT Pascal 

CASE X OF 
5 r 10 :X: = 73; 

Z — 4 : WRITE (X); 

ELSE ; WRITE ('X NOT VALID ); 
END : 


JRT simplifies programming by accomplishing 
complicated operations (for Basic) with one command; 


Basic 

JF A$ = 11 V" OR 
A$ = W OR 
AS = “X" OR 
A$ = W Y" OR 
A$ = “Z" THEN... 


JRT Pascal 

(FAIN [ + VLZ1 THEN,. 


W. I EFFICIENCY 

Y m I Whereas Basic relies on a static, inefficient 
^ pj memory map to allocate storage, JRTs dynamic 
storage fills every available main storage area; 
there’s no waste. 

With Basic, sub-routine modules must be linked together; 
with JRT, they can be linked—but don't have to be. Another 
storage efficiency. 

JRT programming hours are more productive, because 
our more powerful commands run faster Typically you'll write 
Pascal programs 3 to 10 times faster than in Basic. And the 
programs are more reliable, easier to read, easier to use. 

Exclusive: JRT lets you directly access the CP/M* 
operating system for better total system control. That’s the 
last word in efficiency. 


Convinced? 


NOW... 

| Look over JRTs complete feature list. Consider 
^ our copy policy. (If you want to make copies, 

its OK with us—so long as they're not for re-sale.) 
Check our astounding price: $29.95!—for the complete 
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OMPARISON, 



JRT Pascal system on diskettes (two SV4" or one SSSD 8"), 
a 175-page user manual with handsome 3-ring protective 
plastic binder, a handy Reference Card, all postage paid. 
And satisfaction is guaranteed!—or your money back ; 

Now compare: BasiG versus JRT Pascal. 

Which comes out on top? Right! 

The coupon below is for your 
convenience. Or call 
Today. 


Full support lor 
indexed tiles 

CRT screen 
formatting & 
full cursor 
control 


THE 

COM 


plastic binder 
&5Vr orr 
diskettes 


Handy JRT Pascal 
reference card 


Facilities for 
formatting 
printed reports 

File variables 
& GET/PUT 

Dynamic arrays 

SEARCH procedures 
for fast 
table look-up 

Extended CASE 
statements 

Graphing 

procedures 

Statistic 

procedures 

Random files 
to 8 megabytes 
with variable 
length records 

64 K 

dynamic strings 

Activity analyzer 
prints program 
use histogram 


FDRCPM 

J7Tff80\L30 


14 digit BCD 
FLOATING POINT 
arithmetic 

True 

dynamic storage 

Advanced assembly 
interface 

Fast one-step 
compiler; 
no link needed 

Efficient 
compiler needs 
only B5K diskette 
space 

Maximum program 
size: more than 
200,000 lines 

Mora than 
200 verbal 
error messages 

Separata 
compilation of 
auto-loadlng 
external 
procedures 

No limits on 
procedure size, 
nesting or 
recursion 


Send JRT SYSTEMS or 

to 45 Camino Alto/A2 phone 415/388-0530 

Mill Valley, CA 94941 

Here’s my $29.95: please send me JRT Pascal. I understand that if I'm 
not completely satisfied, I can return it within 30 days—with the sealed 
diskettes unopened—for a full refund. (Allow 4-6 weeks for shipping.) 

I need the 5-1/4" diskettes forQ Apple CP/M; □ Heath, Hard Sector: 

□ Heath, Soft Sector; □ Northstar; □ Osborne; □ Superbrain; 

□ Televideo; □ Xerox 820. I need □ 8" SSSD diskettes. 


Name______ 

Address_____ 

City.---State_ Zip _ 

□ Check DC.Q.D. □ MasterCard □ VISA 

(CA resident add sales tax Add £6 for shipping outside North America.) 

Card #-Exp___ 

Signature_ 

*CP/M is a Digital Research TM, A 56K CP/M system is required. 
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The Wedge, by Access Software 
Inc. of Palo Alto and marketed by 
Systems Plus Inc,, does just that. It 
comes in a handsome cardboard 
8-inch disk box rather than in a loose- 
leaf binder or something similar as 
most do. All the documents have 
slick, glossy covers. I find the name 
unfortunate, but the package is at¬ 
tractive enough. 

I haven't had time to do a lot with 
The Wedge, but it seems to work all 
right, and it was easy enough to in¬ 
stall* There's a set of 8-inch flash 
cards, that is, slick paper sheets, each 
of which has a tutorial lesson on get¬ 
ting the spreadsheet running, setting 
up spreadsheets, saving them, print¬ 
ing them, etc. As far as the program 
itself goes, I didn't notice any special 
features not present on other spread¬ 
sheets, and the documents don't seem 
to claim any. It will handle numbers 
up to 999,999,999*99 {just shy of a 
billion), and as small as 0*001, and 
that's a greater range than many such 
programs have, although not out¬ 
standingly so. 


The Wedge's competitive edge, 
then, must be the documents; and if 
Access Software had stayed with the 
style of its typeset tutorials, there'd 
have been a real contest, and I'd have 
had a lot more work to do* Alas, it 
was not to be. I suspect the manuals, 
20 pages in the Installation Guide and 
80 pages with index in the Applica¬ 
tions Manual, are well written and 
fairly complete; but I could confirm 
my suspicions only at the risk of my 
already failing eyesight, and I'm just 
not willing to do that* 

The outside pages, including the 
Table of Contents, are typeset and 
readable; but the body of both 
documents is two-column printout, 
probably from a Diablo* It is not 
right justified* It was printed with 
either a bad ribbon or a misaligned 
print head (or most likely both), then 
photoreduced. In a strong light I can 
read them, though not easily, and as 1 
said, I think they're well written. 
However, I'm never going to find out, 
and everyone else here declines to do 
so, so I guess we just won't have a test 


DUCES TECUM 0 



LAWMATE 


THE ORTHOCODE CORPORATION 
RO. Box 6191 
Albany, CA 94706 
(415) 753-3222 


™ LAWMATE is a Trademark or ORTHOCODE CORPORATION 
■Wordstar is a Tr^lemgrkol MicroPro International 


Bring Justice To Your Documents, Briefs, 
Pleadings and Contracts* 


LAWMATE Features: 

* Creates Table of Authorities Cited 

* Multiple Document Indexes 

■ Word Use and Consistency Analysis 

* Concordance Generation 

■ Document Line Numbering 

■ Wordstar* Compatible 


Legal Aid at an (Almost) Unlawfully 
Low Price. 


Try LAWMATE at Your Local 
Osborne Computer Dealer, or Call 
Us for the Name of the Nearest 
Authorized ORTHOCODE Textware 
Dealer. 


©BMC0DB 

The Textware Company 


of The Wedge against Supercalc. 

I can't imagine why, having spent 
what Access Software did on the rest 
of the package, it didn't get a good 
dark typescript to work from; after 
all, amateur science-fiction magazines 
("fanzines") manage it* This company 
didn't, though, and thus wedged itself 
out of my being able to give it a fair 
evaluation. Those with much pa¬ 
tience and stronger eyesight than 
mine might find this product interest¬ 
ing* 

Superfile 

I swear it; something has got to be 
done about silly licensing agreements 
before we all become a complete na¬ 
tion of scoff law computer users. 

Let's look at the good part first* 

Authors have problems; we have 
to keep track of characters. For short 
stories that's not so difficult, but with 
epic-sized books like Lucifer's Ham¬ 
mer or our new Footfall things can get 
messy* We may think we're done 
with a character in chapter one—say 
the aged uncle of the waitress in the 
restaurant where the main characters 
meet—and then later discover he's 
just ideal for a walk-on in chapter 
nine; except that we don't remember 
precisely where he appeared, or what 
we named him, and we sure don't 
want to stop and look it up. 

Consequently, for some time Tve 
had in my "Do It" book a note to 
make up a table of characters for 
Footfall , our novel in progress. I 
haven't got around to it, though, 
mostly due to sloth. I expected to do 
it in my own Minimum Data Base 
that allows search by keywords and is 
easy to set up; easy or not, however, 
it involves work* I'd have to have a 
paper copy of the book to read while 
entering the names and data, or else 
have two machines going side by 
side, one displaying text, the other 
taking data entries* 

Then, suddenly, there was Super- 
file, which appeared out of the blue 
courtesy of UPS, (Turns out Alex had 
spoken with the company while I was 
in Italy.) 

Superfile has some very nice fea¬ 
tures. It requires no fixed length for 
fields, you can mix entry lengths, and 
you use your own text editor to create 
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How to dress up your IBM. 




Low cost data acquisition 
and control for the 
IBM Personal Computer* 

Data Translation is fashioning a new look in the 
personal computer market. 

Our new single board plug-in brings complete 
analog and digital 1/0 capability to your IBM 
Personal Computer. 

The complete DT2801 I/O system fits on just 
one board. It includes A/D, D/A, digital I/O, and a 
programmable clock and has direct memory 
access capabilities. 

With power and performance to match that 
of the IBM PC, the DT2801 provides 12-bits of 
resolution with over 14kHz throughput rates. 

And whether your application is in labora¬ 
tory data acquisition or in industrial process 
control, you will find the DT2801 highly 
reliable at a very low cost... under $1,200. 

The DT2801 is easy to use. Just plug it 
in to one of the IBM Personal Computer’s 
expansion slots. No need for separate hous¬ 
ing or cables. An optional terminal panel is 
available for connecting analog and digital input signals. 

And it’s easy to program. More than 30 I/O functions 
are accessed with just 3 commands from the IBM 
Personal Computer’s BASIC. Programming instructions 
and sample routines are detailed in the comprehensive 
User Manual. 

Plus, as with all Data Translation products, the DT2801 is 
fully backed by our service and support team. 


On-Board 

Microprocessor 


/ Power Supply / 

//—7 


16 -Channel 
12-Bit A/D 


2-Channel 
12-Bit D/A 


\ 


\ 


16 Lines 
Digital I/O 


Programmable 

Clock 


\ 


IBM PC 
Interface 


nplete 

single board data acquisition system for the IBM 
Personal Computer. 


No other ana¬ 
log I/O system for 
the IBM Personal 
Computer offers 
such quality, power, 
and performance 
for such a reason¬ 
able price. 

But, by now 
you probably 
expect that from 
Data Translation. 

We don’t 
just follow the 
latest trends. 

We set the style. 


Fred Molinari, President 



World Headquarters: Data Translation, Inc., 100 Locke Dr., Marlboro, MA 01752(617) 481-3700 Tlx 951 646, 

European Headquarters: Data Translation, Ltd,, 430 Bath Rd. r Slough, Berkshire SLJ 6B8 England (06286) 3412 Tlx 849-862. 
IBM Personal Computer is a registered trademark of IBM. 
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Protect 


your 

iXl'i 

Diskettes! 


This sharp looking Diskette Tray with hinged lid keeps 
diskettes handy and free from hazards that can create data 
dropout Complete with plastic dividers and foam cushion 
bottom, it provides easy, warp-free storage. And, as with 
all Pryor products, if you aren't completely satisfied, return 
the merchandise within 30 days and well return your 
money. 


Computer Supplies Catalog 

-PHONE TOLL FREE 800-558-6866, or send coupon- 

Pryor Catalog Sales Corporati on B T a a q 

8785 North Port Washington Road a 1 

P.O. Box 17829, Milwaukee, Wisconsin 53217 

Send_ 5W Mini' Diskette Trays, Order No. 527-206 at $29.95 ea. Total $- 

Send_B" Diskette Trays, Order No 527-209 al $35.95 ea. Totaf $- 

□ Check enclosed □ Bill me 

□ Please send a Free copy al (he Pryor Computer and Word Processing Supplies Catatog 

Nam*____— 

Company ___ 

Address —--— 

City_Stale__Zip--- 

Phone_Signature___—- 



Have you any idea 
how much America’s 
colleges mean to you? 



It was college-based research 
and college-trained minds that 
gave us electronic computers, tele¬ 
vision, spacecraft. That conquered 
polio, smallpox, diphtheria. That 
developed new strains of rice and 
wheat to help 
feed the world's 
hungry. 

And it will be 
today's college-trained 
minds that will solve 


tomorrow’s problems: Energy. Trans¬ 
portation. Health, City planning. 
International relations. 

But only if you help, America's 
colleges are in deep financial trouble. 
They cannot train minds for 
tomorrow unless you 
make it possible now. 
So give them a hand. 
The help you give today 
will make tomorrow's 
world a better one. 


Make America smarter. 
Give to the college of your choice. 

cv rm 

Council lor Financial Aid io Education Inc I A PuOtiq Service of This Magazine 

680 Fifth-Avenue. New Yofk. N Y 10019 AL Comcil & The Advertising Council 


index files. When it's all done, it 
makes a "dictionary" of keywords 
used, and you can search using up to 
64 keywords combined with AND, 
OR, and NOT. 

The search algorithm used has 
some problems: although it upper- 
cases both keyword and search entry 
(there is an override if you really 
want to differentiate between upper¬ 
case and lowercase), it doesn't use an 
"include" comparison; the result is 
that BYTES won't be found if you 
search for BYTE. I think this is unfor¬ 
tunate, but you can live with it. 

There are problems with the Sort 
feature, too. Superfile thinks all 
numbers are strings; at least that's my 
guess as to what's going on. What's 
certain is that "numbers used for sort¬ 
ing must all be the same length and 
format. If you use numbers 1 through 
999, for example, all one- and two- 
digit numbers must have leading 
zero's (0) as 'pads/ like this: 001, 
002 ..." 

Problems always exist with any 
'Tree-form" data-retrieval system; 
because the data is not in any fixed 
format, it's hard for a Sort routine to 
find the "field" on which you want to 
sort. The advantage, of course, is that 
you don't have to enter data in fixed 
format and in response to prompts. 

My intention with Superfile is to go 
through and, using my normal text 
editor, "mark up" a copy of Footfall , 
Superfile thinks that *C begins a data 
entry, *K begins the keyword field 
for that entry, / separates keywords, 
and *E ends the entry. Thus, I should 
be able to create a characters data¬ 
base right from the marked copy of 
the text. This isn't an indexing pro¬ 
gram, so it won't know what page it 
found the entry on, but that isn't 
fatal; the great thing is that it ought to 
pull all that stuff out. If I make the 
character name the first entry after 
the *C, according to the documents 
Superfile will be able to sort the new¬ 
ly created database, giving me an 
alphabetic list of my characters along 
with whatever comments I decide to 
include between the character name 
and the *K; plus a bunch of key¬ 
words, such as the names of people 
they're associated with, so that I can 
find them again. 
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PORTASYS™-A Low Cost, Versatile 
Expandable Developement System 
OEM Dedicated Controller 
General Purpose Controller 


PROTOSYS 16K/32K CMOS Z8/S741A CPU 

MAINFRAME RAM BOARD W/BATTERY BOARD 

BACK UP 




Interface- 
Tristate Bj 
Drivers \ : 


4,5 In. x 7,2 in. 

Z8671/8741A 

*28671 CPU with buift in TINY BASIC 
INTERPRETER 

*12K on board capacity CMOS Ram 
interchangeable with 2716 Eprom 

*Data retention Battery backup cap¬ 
ability 

♦Memory expandable to 60K - Bank 
selectable to greater than 48OK 

*AII Buss Interface lines buffered and 
Tristatable for multiple CPU opera¬ 
tion 

*24 Fully programmable parallel I/O 
lines - uses 8255A 1C 

*14 additional I/O lines buffered and 
available at Main connector 

*6 interrupts 

♦RS232 Serial I/O switch selectable 
from 110 to 9600 Baud 

♦Optional Fully Programmable Real 
Time Clock - uses M M58167 1C with 
Its own crystal controlled oscillator 

“Optional 8741A Univeral Peripher¬ 
al Interface CPU or8748 single chip 
processor, each with 1K of on board 
Eprom - Digital Cassette Interface 
software for the 9741A UP! available 
soon 

♦Fully Gold Plated edge fingers for 
reliable contact 

‘High quality Printed Circuit Boards 

CPU Card with 4K Ram. 

PR-1 OGOCM ....SI95.00 

8741A UP| 1C. 

PR-3741 A. 29.00 

MM58167 Real Time Clock. 

PR-581 67 . 19.00 


MAINFRAME 

*3 Cards Capacity 
*AC power or Battery power (Battery 
not Included) 

♦Comparator senses power dropout 
and switches to battery 
♦Output voltages: 5V.± 12V 
♦Battery Voltage: SV to 12V 

Mainframe .... PR-1001 .... S149 00 


EPROM ZAPPER {Programmer) 

♦Programs 2716 or 2732 Eprom (not 
the A series, Le. 2732A) 

♦Firmware included in an Eprom 
♦Connects to the Main CPU card 
parallel I/O ports 

Eprom Zapper... PR-1002. *, $ 79 00 
Ze ro 1 nse rtion Socket ... 10 00 


4.5 in, x 7.0 in. 

16K/32K BATTERY BACKED 
CMOS RAM/EPROM BOARD 

*16 Sockets for 6116 Low Power 
CMOS and/or 2716 Eprom - Total 
board capacity of 32 K bytes 
♦On board battery holder for 3 AAA 
N iCad Batteries - trickle charged by 
the regular supply 
♦Very low power consumption for Data 
Retention - Can store program when 
power is turned off 
♦Bank seleciable 

‘Other memory can occupy empty 
socket space location 
♦Gold plated edge finger tor reliable 
contact 

1<6K CMOS Ram Card. 

PR-1005...$195.00 

(Batteries not included above} 


8741 A/8748 CPU I/O 
--■■'i Connector 

^ -RS232 Serial I/O 
Connector 

_ Buffer for the 
8741A UF178748 CPU 


lSl®i6l/874a CPU 


12K CMOS 
RAM/2716 
Eprom- 


Z8671 CPU 
W/2K ROM 
Interpreter- 


Aval lability- Stock 1o 2 weeks, California Reside nts- 
please add 6,5% Sales Tax P Shipping and Handling Charges: 
C.O.D. - Add $5.00 in addition to above 

Send for detail information: 


Program mabie 
Parallel I/O 
Connector, 


8255A 

Programmable 
Parallel I/O_ 

MM58167 
Real Time Clock, 


12 BIT AD/DA AMP BOARD 



4.5 in. x 7.0 in. 

4.5 in. x 8,5 in, W/ Kluge Area 

12 BIT AD/DA AMP 
- CONTROL BOARD 

A to D Section 

*12 Bit Analog to Digital Converter - 
uses AD ADC801C -25 microsecond 
conversion time 
♦Incut Voltage ranges: 10V, 5V, 
±2,&V, ±5V, ±10V 
*16 Lines Multiplexer single ended 
or 8 lines differential - differential 
pin out for twisted pair flat cable 
♦Data latched and controlled by 
8255A ICs 

*2 LM310 Buffers with balance con¬ 
trol for differential nulling 
*2 LM318 inverted amplifiers with 
adjustable gain control 
* 1 LM318 Differential to single end¬ 
ed converter 

♦2 LM733 Video amplifiers with ad¬ 
justable gain control 

D to A Section 

♦1 2 Bit D to A converter - uses AD 
DAC8Q 1C - 3 microsecond conver¬ 
sion speed 

♦Voltage ranges: 10V, 5V, ±2*5V, 
±5V r ±1QV 

♦8 Analog switches for multiplexing 
output (or other applications) 

*DAC and Analog switches fully con¬ 
trolled by 82 55A ICs 

GENERAL Section 
*3 optional double pole double throw 
relays 

*2 optional HI SPEED current ampli¬ 
fiers buffers - uses LH0033 - 1500 
V/microsecond slew rate ±100 ma 
drive current - current limited - Very 
high input impedance - perfect for 
hitjh speed peak detector, sample 

*6 additional parallel I/O lines 
‘Kluge area available 

12 Bit AD/DA Amp Control. 

PR-1020,..$299.00 


8 Bit AD/DA-Other Circuits Same as 
Above.PR-1021 $195.00 


UPS - $5,00 UPS Blue Label $8.00 




830-4 Jury Court • San Jose, CA 95112 
P.O. Box 23698 • San Jose, CA 95123 


(408) 998-4477 
(408) 998-4478 
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Superfile runs only on a Z80 (I tried 
it with the 8085/8088 Compupro 
dual-processor system, and it won't 
run on that), but I have Zeke II run¬ 
ning fine, so that's no difficulty. 

There is a problem* The program 
documents give no examples at all* 
They write instructions in what's very 
nearly baby talk, but they don't show 
what's going on. Let me give an ex¬ 
ample. 

There's a Superfile utility that will 
open a file, copy it to a new file, and 
on the way through change any char¬ 
acters to any others. This kind of 
utility is called a filter, and it's very 
useful for doing such things as chang¬ 
ing the print-format commands so 
that text files created by one editor 
can be printed by another* 

Superfile is all menu driven* To run 
this utility, you specify the "change 
characters" option in the utilities pro¬ 
gram. I now give you Superfile's in¬ 
structions exactly as they appear in 
the book: 

Enter the present characters first, then 
the replacement characters 
present > 

change to > 

At this point you simply list the 
characters that you want changed, 
and then what you want them 
changed to. 

That's it* No more instructions. 
One problem: how does it know 
when you're finished listing char¬ 
acters you want changed, and ready 
to accept the ones you want them 
changed to? On trying it, I find that 
you simply list what you want it to 
look for, end the list with a Carriage 
Return, and begin a new list; the pro¬ 
gram lines them up for you, old 
above new, so it's relatively easy to 
do; but it sure would have been a lot 
simpler to figure out if they'd given 
an example. 

Please* Any of you out there 
writing programs and contemplating 
sales: Do not assume that your death¬ 
less prose is so sparklingly clear that 
you can dispense with examples* 
Paper isn't that expensive. 

Incidentally, the Superfile utility 
will let you enter characters by ASCII 


(American National Standard Code 
for Information Interchange) 
number, so that you can change all 
the Control-Qs to Control-As or any 
such* Alas, there doesn't seem to be a 
way to create or remove eighth-bit- 
set characters (which appear as 
reverse video on my system) as 
created by Wordstar* For reasons I 
don't understand. Superfile will ac¬ 
cept numbers greater than 128 (the 
ASCII representation of a character 
with the eighth bit set), but what it 
does with them is simply not predict¬ 
able. 

Still in all, let's try it. I'll go do that 
now, 

* * * 

The asterisks indicate passage of 
time. They also indicate mild gnash¬ 
ing of teeth* Superfile has its good 


Superfile has its good 
points, but there are 
some infuriating 
aspects to it as well. 


points, but there are some infuriating 
aspects to it as well* 

First, like many programs now¬ 
adays, Superfile wants your text 
editor to mark the ends of lines with 
not only Carriage Return, but 
Linefeed, This is annoying. To save 
space on files, WRITE (like Electric 
Pencil before it) marks paragraph 
ends with a Carriage Return* (It 
doesn't mark line ends at all, but of 
course when you're using something 
like Superfile you'll make each line a 
separate paragraph; no problem*) 
Thus, I have to run my stuff through 
a filter before Superfile will deal with 
it—and Superfile's "change charac¬ 
ters" utility will not deal with that 
problem, because it won't substitute 
two characters for one* Grrr* 

Second, Superfile doesn't extract 
stuff from your old document; what 
it does is make a mess of pointers to 
where in your document each entry 
can be found. Then it renames it* 
Thus, I started with a chapter called 
DISCOVERY.TXT and went through 
marking it up: whenever I found a 


character, I put a *C at the beginning 
of a line, then the character name, 
then notes that were often just pulled 
from the text itself; then *K and a 
bunch of keywords, then *E to show 
that entry was done* It wasn't 
onerous. I didn't bother to eliminate 
the text between entries. 

To be safe, I saved that as 
DISCHAR.TXT, put it into the B 
drive, and invoked Superfile. After 
some frustration with the instruc¬ 
tions—they will not give examples 
and just assume that all is very 
clear—we succeeded in "creating a 
database" called FGOTCHARS 
(meaning characters in Footfall , the 
title of the novel). 

Examining the disk shows there are 
new files: FOOTCHARS.NDX and 
FOOTCHARS. DIC, as well as a file 
called DISCHAR.DOO, which is 
nothing more than DISCHAR.TXT 
with a new extension name. Four en¬ 
tries were crammed in among one 
whole lot of useless text. No extrac¬ 
tion had been done at all. I'd obvious¬ 
ly had the wrong idea about what 
Superfile does—yet I'd spent some 
time reading the documents. 

Close rereading discloses that if I 
want to add anything to my "data¬ 
base," it will append the new files on¬ 
to the old one; it still won't extract* 

This means that my scheme of 
marking up existing stuff and extract¬ 
ing it into a Superfile isn't going to 
work; I'll have to eliminate the ex¬ 
traneous matter. It will be simple 
enough to write a small filter program 
that does that, and while it's at that 
job it can put Carriage Return-Line¬ 
feed pairs wherever it sees a Carriage 
Return; whether that's easier than 
using my Minimum Data Base (which 
will find included strings 
and thus would find BYTES if you 
searched for BYTE) is another matter. 

Thus, after a couple of hours' work 
I was able to figure out what Superfile 
is and does. Understand, it's not all 
that hard to use the program, because 
it's all menu driven and the docu¬ 
ments are pretty good at walking you 
through a lot of it; but I, at least, had 
my problems figuring out what it was 
going to do until it did it* 

Superfile lets you make a whole 
mess of entries in any format you 
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Q.T. Products Division 
COMPATIBLE COMPUTER CORP. 
3 3 30 South Third St. West 
Salt Lake City. UT 64115 
© [SOI] 974-0999 


Quality Throughout” 

800-238-3100 

Q.T. Systems Division 
GOLDEN WEST COMPUTERS 
60 North 300 West 
Provo. UTS460I 
©ISQi) 373-1467 


NEW IMPROVED 1983 MODELS 

The entire GX. product line has been redesigned and Improved using com¬ 
puter controlled manufacturing techniques to insure the highest quality. 
Many new features have been added to every item. The Q + T + 1983 models are 
among the best S-100 products available on the market today. They are fully 
compatible with the latest 16/32 bit cpu s. 

Call [800] 238-3100 today for the location of your nearest dealer and/or to 
obtain the 1983 Q.T. catalog, Substantial deafer/OEM discount offered, 
Stocking dealers with retail showrooms and mall order facilities include: 

Priority One, Chats worth, CA © 800-423 5922 

Bison Products, Los Angeles, CA © 213-994-2533 

Compatible Computer, New York City © 212-221-7900 


NOTICE: CP/Mtla trademark tii Olgiiat Research, Turbodos ol Sollware 2000 and INF0WARE ol Compatible 
Computer Corporation The QT producls unci systems above arc produced and sold under license by 
Compatible Compute r Corporation and Golds n West Computed, In c The G.T. trademark anti product designs 
remain the proparty of the licensor, Q.T Computer Systems. Inc oE Hawthorne, Calif. _ 


TERMS’ Cash prepayment & 2% tfiscounl. COD or net 3-0 (Jays with prior credit approval. Initial Efeale^OEM 
orders must be COD or prepaid (MC/Vsa credit card QK) Purchase orders accepted: from D&B rated firms 
Shipping and handling charges estimated at SO 5Dr b UPS ground and $1 00/1 b UPS Slue Label or sirlrelgmi 
Minimum 53.00. Utah residents add sales Ian. Export orders welcomed—tele* 47636? ITR Ul. _ 


Q.T. MAXI-SYSTEM PACKAGE—Model 8QGP 

$ 6 , 395.00 

List $7,995.00—Save $1,600,00 

-QT 8" Mainframe with 8 slot Motherboard -Televideo 925 Full Featured CRT 
—Choice of printer: C. Itoh F-10 daisy wheel or Oki data M84P high speed dot matrix (200 cps.) 

The Q.T. Maxi-System is an industry standard S-100 expandable microcomputer which is ideal for general 
business computing, word processing and data base management applications. CP/M operating system is 
standard MP/M or Turbodos optional Unique infoware* utilities simplify operation and user training. 

• Electronics on Two Cards * 64K RAM Standard * Universal Disk Controller • 2 Megabytes on tine 

»4MZ Z80A CPU * Parallel Printer Port * 10-40 MB Hard Disk Option * Expandable to 256K RAM 

• Filtered Fan * Two A C. Outlets * Key Lock Switch * Two Serial Ports 

Package Price Includes Cables, Documentation £ Utility Programs. Model 800 alone .$4,995 



QX MINI-SYSTEM PACKAGE-Model 50QP 

$ 3 , 995.00 

List $4,995.00—Save $1,000.00 

-Q.T. 5Va" MINI-FRAME w/6 slot MB 
—Televideo 910 Green CRT 
—Dot Matrix printer (M82A) 

• CP/M standard. Turbodos optional. 

* Reliable Single Card Electronics 

* Z80 CPU/Universal DMA controller 

* Dual Double Sided/Density Drives 

• Memory: 64K RAM & 32QK Disk Drive 

• Cables, manuals. Infoware* Utilities 

Model 500 alone .$3,495 00 
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QT. MtCRO-FRAME" 


Q.T, MAXI-FRAME’' 


QX MI CRD - FRAME*— Series BOO 

Desk Top-Plain Front Panel 

• 6 to 22 slot Motherboard 

• Full 1/0 Cutout Array 

• Fused EMI/RFI Filter 

• Heavy Duty Power Supply 
( + 8V@16A±16V@3A) 

GTC-MF+1 NoMB .$499 

QTC-MF + 6 6 slot MB .£599 
QTC-MF + 8 8 slot MB . .£649 

0TC MF + 12 12 slot MB ... $699 
GTC-MF + 18 18 Slot MB . . $799 
QTC-MF + 22 22 slot MB . . $899 

Q.T. PRO-FRAME* -Series 700 

Rack Mount—Constant Voltage 
QTC-RM + 12 12 slot MB .. .$799 
QTG-RM + 18 18 slot MB .. .$899 
QTC-RM+ 22 22 Slot MB ... $999 


QX MINI- FRAME^—Series 500 

Desk Top—Dual Mini Drives 

■ Holds two 5Va" Drives 
•Full Cutout Array 

■ 6. 8, Or 12 Slot MB. 

• Fused EMI/RFI Filter 

• Hard Disk Power Supply 

( + 8V®16A,i16V@3A l 
±12V@5A, + 5V@5A) 

QTC-MF + MD {No MB) .$699 
QTC-MF + MD6 6 slot MB .$799 
0TC-MF + MD8 8 slot MB .£849 
QTC-MF + MD12 12 slot MB $899 


QX MAXI-FRAME*-Series BOO 

Desk Top for Dual 8" Drives 

* 6, 8,12 slot Motherboard 

* Universal Drive mounts 

* Key lock Power Switch 

* Heavy Duty Power supply 

(+ 8V@ 16A, ± 16V@3A.+ 5V@5A, 
-5V@lA r + 24V@5A) 

QTCMF + DD1 No MB .£799 

QTC-MF + DD6 w/6 s. MB S899 
GTC-MF + DD8 w/8s. MB . .$949 
QTC-MF + DD12 w/12 s MB $999 


Standard featmes & Options’ AH QT mainframes arc buill on a slfong stael chassis with sturdy heavy 
gauge aluminum covers. Heavy duty power supplies have individually fused outputs and are shielded by 
an EMI/RFI filter & line surge piotector. Standard 1/0 cutouts include provision for 16 D0 25's. 10037, 2 
DA 15's, centronics parallel. 134 pin and 2 50pin IDG ribbon cable connectors. Filtered positive pressure 
cooling fan Twin AC outlets provide convenient conn action for and control over printer and terminal. 
Standard colors are charcoal>light grey to match Televideu terminals. Optional colors includebiown/tan 
and federal spec, ivory at calf a charge. Constant voltage power available on most models—add 
$100 03. El A rack mount rails available on some units—add $95.00 Complete DEM customization 
available on orders ol ID or more units. Contact factory for details and pricing. 
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Front—Tanrtofi Panel 


Front—no panel 


Q.T.’s All in One 8 

Universal Disk Drive Cabin el 
* Expandable * Accepts all 8" drives 

QT's unique new disk drive cabinet has been designed to 
accept virtually any 8" drive on the market today from 
Tandon Thinlines to 40 megabyte Quantums, Features 
include interchangeable face plates {Gume, Shugart, 
Tandon, etc.) and 'electronics in a drawer 11 construction 
to simplify installation and maintenance. Heavy duty 
power supply will carry any combination of up to four 
Thinline, two standard, crone hard disk drive with floppy 
backup. +5V@5A r -5V®1A,+24V@5A. 


GTC-DDC8 8V-XX w/one faceplate .$399.00 

Replacement Faceplates (Specify type £ 

number of drives) ...$25 00 

Tandon 4-drive power cable ...$15,00 

Data Cables available .$2E+50.00 



SINGLE B'VERTICAL CABINET 

Size: 1TH1TW 18"D 


Perfect add-on disk drive for any 
system. Accepts most brands. 
GTC-DDC8V .$299 



DUAL 8" HORIZONTAL DRIVE CABINET 

Dimensions: 5 W H17"W 20"D 

Designed to provide basic disk storage 
capacity for S-100 and other computers. 
Low profile permits table top stacking, 
QTC-DDC + 88H.. £349 


QX “ALL IN ONE" EXPANDABLE DISK DRIVE SUBSYSTEM SPECIALS 


GTC-DDS + 0 with two single sided Siemens Drive (0.5MB) .$695 

QTC-DDS+1 with one double sided Mitsubishi Drive (1MB) .$895 

QTC-DDS + 2 with two DSDD Mitsubishi Drives (2MB) .$1,495 
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Will This 
Happen = 
to You? 

NOT IF YOU BUY 
YOUR PRINTER 
FROM... 

THE 

^Printer 




STORE 


SERVICE, COMPUTER AND SOFTWARE COMPATIBILITY, and LOW 
PRICE, are among the many factors to consider when purchasing a 
printer. At the PRINTER STORE we specialize in printers, so our trained 
professional staff can help you choose the right printer for your personal 
and business needs. When you buy a printer from us you can be assured 
that your purchase will also include: 


★ FULL FACTORY 
AUTHORIZED 
SERVICE 


★ FREE 
TECHNICAL 
CONSULTATION 


★ FULL 

AFTER SALE 
SUPPORT 


DOT MATRIX printers 


LETTER QUALITY printers 


EPSON SERIES 


BROTHER SERIES 


FX 80.. 

, . . . $ CALL 

HR-1 (parallel) , 

$815 

MX 100. 

$ CALL 

HR-1 (serial). 

$CALL 

OKIDATA SERIES 


COMREX SERIES 


82 A . 

$380 

CR-1 (parallel) . 

$CALL 

83 A . 

.$685 

CR-1 (serial). 

$ CALL 

92 A. 

$ CALL 

Transtar 130. 

.$785 

93 A. 

$ CALL 

Daisywriter 

.. .$ CALL 

84 (parallel) . 

$ CALL 

NEC SERIES 


C. ITOH SERIES 


3510.. 

$1575 

8510 Prowriter. 

$395 

3515.. . 

$2000 

Prowriter II. 

$ CALL 

3530 ... 

$1850 

IDS SERIES 


3550. 

$ CALL 

IVticroprism 480 . 

$ CALL 

7710. 

$2425 

Prism 80. 

SCALL 

7720. ... 

$2900 

Prism 132 . 

$ CALL 

7725. 

$3000 

GEMINI SERIES 


7730... 

$2400 


Gemini 10..$339 

Gemini 15 ... .$ CALL 

NEC 8023 ..$ CALL 

Toshiba P 1350 ...$1750 


SCM-TP1. 


. $585 


Micro Buffer.CALL 

Grappler*..CALL 

Apple Dumpling ... $ CALL 


We carry a full line of Cables and Accessories 
Call (213) 470-1888 and ask us about... 

1) LOW PRICES 

2) FREE INTERFACING BOOKLET 

3) FREE TECHNICAL SUPPORT 

4) FULL SERVICE OPTION 


PHONE REBATE 

We are so cnnlidenl ol our LOW PRICES and SUPPORT Ihat we are 
going Id ash you to make itie m ilia I irtvesimenl by calling us in 
relurn when you buy your printer from us. we will retiale the COS! or 
your call anti tfeducl H from your invoice 


THE 


‘T Writer 


■nr phone lines are open (com flam to 6 pm 
■ m accept VISA, MA5TERCHARGE (at no extra 


HOW TO ORDER: Our | 

PST Monday-Friday 

charge) peisonar checks lake two weeks to clear COD s accepted 
Same day shipment on orders placed before 1 p.m Manufacturer's 
warranty applicable on all equipment Prices subject Ifl change 


STORE 2357 Westwood Blvd.. LA. Cfl 90064 i 


Ttie Printer Store 19B3 


like- You begin each entry with a *C. 
If you want to make mailing labels, 
you can make the first entry a name, 
last name first for sorting. This still 
isn't clear to me because there's no en¬ 
try for "mailing labels" in the index, 
and the various references to making 
labels didn't tell me much; i presume 
that if 1 read the whole document I'd 
find out. 

You can put anything you like, in 
any format you like, in the entry. 
This free format severely limits the 
ways Superfile can sort your data; the 
simplest is by the first words after the 
*C. There appear to be ways to do 
"numeric" sorting as an alternative, 
but that isn't clear, and the sort algo¬ 
rithm insists that the numbers be pad¬ 
ded with leading Os. 

Lines in the entries must be 
separated by Carriage Return-Line¬ 
feed pairs; anything else will prohibit 
you from displaying any filed data, 
making the whole exercise futile. 
Superfiie will not add Linefeeds, 
although it does have some limited 
filter capabilities. 

At the end of the data part of the 
entry you put a *K, followed by key¬ 
words. Keywords must be separated 
by the character; since there can 
be spaces in keywords (i.e., Superfile 
can use keyword phrases ), this is rea¬ 
sonable, but of course that means 
that spaces are significant characters; 
BYTE NOW and BYTE NOW 
are different. Furthermore, Superfiie 
looks for the exact keyword, and 
there is no provision for searching for 
inclusions * 

Superfiie takes the whole text file 
you've just created- renames it, and 
makes up an index; it also makes a 
sorted dictionary of keywords. This 
is done automatically and painlessly 
and is one of the best features of the 
program. The text file you've created 
becomes your "database," You can 
mark up existing files and add them 
to the database; however, extraneous 
matter not part of any entry will re¬ 
main in the database, taking up space 
and presumably adding to the access¬ 
time requirements. I don't know what 
happens if you try to sort a database 
containing extraneous matter. 

Superfiie is quick and easy to use, 
and FYI Inc., which markets it, is so 
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Now NRI takes you inside the 
IRS-80 Model III microcomputer with 
disk drive to train you at home as the 
new breed of computer specialist! 


NRI teams up with Radio Shack 
advanced technology to teach 
you how to use, program and 
service state-of-the art 
microcomputers... 

It’s no longer enough to be just 
a programmer or a technician. 

With microcomputers moving into 
the fabric of our lives (over 
250,000 of the TRS-80™ alone 
have been sold), interdiscipli¬ 
nary skills are demanded. And 
NRI can prepare you with the 
first course of its kind, cover¬ 
ing the complete world of 
the microcomputer. 


Learn At Home 
In Your Spare Time 

With NRI training, the program¬ 
mer gains practical knowledge of 
hardware, enabling him to design sim¬ 
pler, more effective programs. And, 
with advanced programming skills, the 
technician can test and debug systems 
quickly and easily 



Now training includes either the TRS-KO Model III 
Microcomputer with Disk Drive or TRS-80 Color 
Computer with Computer Access Card; profes¬ 
sional LCD multimeter; the NRI Discovery Lab; 
and hundreds of demonstrations and 
experiments. 


Only NRI gives you both kinds of 
training with the convenience of learn¬ 
ing at home. No classroom pressures, no 
night school, no gasoline wasted. You 
learn at your convenience, at your own 
pace. Yet you’re always backed by the 
NRI staff and your instructor, answering 
questions and giving you guidance. 

TRS-80 Model HI Plus Disk 
Drive to Learn On and Keep 

NRI training is hands-on training 
with practical experiments and demon¬ 
strations. You not only learn to program 
your computer, you learn all about it... 
how circuits interact... interface with 
other systems... gain a real insight into 
its nature. Under NRI’s carefully planned 
training, you even install a disk drive, 
verifying at each step its operation. 

You also work with a professional 
4-function, 314 digit digital multimeter 
and the NRI Discovery Lab®, performing 
over 60 separate experiments. Both mi¬ 
crocomputer and equipment come as 
part of your training for you to use and 
keep. 


Same Training Available With 
Color Computer 

NRI offers you the opportunity to 
train with the TRS-80 Color Computer as 
an alternative to the Model III. The same 
technique for getting inside is enhanced 
by using the new NRI-developed Com¬ 
puter Access Card. Only NRI offers you a 
choice to fit your specific training needs. 

Send for Free Catalog 

Get all the details on this exciting 
course in NRI’s free, 104 page catalog. It 
shows all equipment, lesson outlines, 
and facts on other electronics courses 
such as Electronic Design, Industrial 
Electronics, Video/Audio Servicing.. .12 
different career opportunities in all. Keep 
up with the latest technology as you 
learn on the latest model of the world’s 
most popular computer. If card has been 
used, write to: 



NRI Schools 

McGraw-Hill Continuing 
Education Center 
3939 Wisconsin Avenue 
Washington, D.C. 20016 


(TRS-M »a trademark of the Radio Shack division erf Ihndy Corp.) 


We'D give you tomorrow. 
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!!!!FANTASTIC PRICES!!!! 
FROM DIGITAL DIMENSIONS 


OKIDATA 

ML-80..80 COL., 80 CPS.$339 

NIL-82 A. .80 COL, 120 CPS.S415 

‘ML-83A..136 COL., 120 CPS.S675 

‘ML-84..PARALLEL, 136 COL., 200 CPS. $975 
‘NIL-84..SERIAL, 136 COL, 200 CPS. . $1,095 

“ML-92..80 COL, 160 CPS.$509 

YML-93..136 COL., 160 CPS.$669 

PACENIARK 2410..350 CPS.CALL 

PACEMARK 2350..SERIAL, 350 CPS... CALL 
‘Includes TRACTOR FEED 
**lnc.|OKIGRAPH " POT ADDRESSABLE 6 RAPHIC5 


SCM-TP I.$649 

120 wardrtnln Daisy Whoet, 1(J or 12 pitcH, 
seiifll w parallel interface 


DAISY WRITER 2000 .$1,015 

Bidirectional 40 CPS Average 
Throughput, 48K Buffer, Centronics, 

488, R5232 & C- Loop Included, 

DAISYWRITER 1500 S.$955 

4K Buffer Serial Only 

DAISY WRITER 1500 P.. . , $925 

dK Butter Parallel Only 


IDS 

PRISM 80 $1,046 

Includes 3.4K Buffer and 200 Sprint, 
PRISM 80 $1,245 

Includes 3.4K Buffer, sheet feed, 

Sprint 200 CPS and graphics. 

PRISM 80.*1,445 

Includes 3.4K Buffer, sheet feed, 

Sprint 20D CPS, graphics and color. 

PRISM 132.*1,606 

Includes all of above. 


C. ITOH 

Ptewrrter {Parallel) .. , , $409 

Prowtet (Serial). $fi29 

ProwriTer 2 {Paralle-1).* . . * ... , . .$7t& 

Pmwrtter 2 (Serial). $7G9 

SlarwrilerF-tO.....$1,449 

Prirnmasler F-10. .$1,099 


DISK DRIVES 

Rana Elite I. .*305 

Micro-Sci. $289 


MODEMS 

Hayes 300 Belri Smart Modem.... $21 e 

Hayes 1200 Baud Smart Modem ... ,$S15 


E-Z COLOR board. $199 


For the Apple II or Apple II Plus. 
16-Color, 256 x 192 resolution. Requires 
3.3 DOS, Includes demo software and 


E»Z COLOR Editor. 

E-Z COLOR board for SI 00 Systems ... *279 
E-Z COLOR board for TRS-80.S239 


INTEX TALKER tOKl-to-fipe&ch gyniheeixef Serial and 
parallel interface Included ..$2B0 


AMOEK 13" COLOR’1.. $335 

AMDEK T3" COLOR ||...$719 

NEC JB129-1 GREEN Monitor.. , ,$159 


FOR THE IBM PX. 

Quadrant Quad board w 64k.$469 

Quadrant Quad board w/128K.$519 

Quadrant Quadboard w/192k.$609 

Quadrant Quadboard w/256k.*699 


DIGITAL DIMENSIONS 

190 Chapel Rd., Manchester, CT 06040 

Info & Orders Call 203-649-3611 
Orders Only 1800-243-5222 

COD vitelcome. Allow 3-3 V^ekg For Checks MC-VISAOK. 

All Prices Include UPS Ground Frahghl In U.S. 

CT Re^idl&nJs Add 7Seles Tax, 

Prices Subject To Change Wlltiout Nollee 


confident that you'll like it that it will 
let you have it for a 30-day trial; if at 
the end of the time you don't want it, 
you can return all the materials plus a 
certificate swearing that you've kept 
no copies, and FYI will refund your 
money. 

Superfile seems to work, and I ex¬ 
pect its easy enough to learn. The 
cascade menu system is nearly fool¬ 
proof—I deliberately tried to crash 
the system by typing Control-C at 
various places and I couldn't do 
it—and the various prompts and 
error messages make sense, or at least 
do so with increasing experience. 
There are some annoying aspects, but 
on the whole this is a pretty good pro¬ 
gram, It's a lot faster than dBASE II, 
but of course it's also a lot less ver¬ 
satile. 

I'd recommend it, especially with 
that money-back guarantee and trial 
period—except that FYI has devised 
another user-threatening agreement. 
This thing is in tiny print; I need a 
strong light and the glass from my 
transistorized Oxford English Die - 
tionary to read it, and even then I 
have trouble. 

The agreement is in Iegalese. It 
begins with the word Whereas , goes 
on to witnesseth, and ends with a 
signature block so damned small that 
I couldn't get my real name in there if 
I were foolish enough to sign the silly 
thing. If you're planning to sign as J, 
Doe you can just about do it, and 
maybe that's no bad plan unless your 
name really is J. Doe, 

I don't know what FYI warrants; 
the print's too small to read, 1 see in 
the last line it disclaims any respon¬ 
sibility for letting you assume this 
product was useful or merchantable 
or fit for any particular purpose. 

In another place there's a provision 
to be sure the lawyers are paid no 


matter what else happens. I wonder 
why that doesn't surprise me? 

In theory you can't get Superfile 
without signing this thing, which is 
actually in the form of an application; 
the last line says "Upon receipt of two 
(2) properly completed and signed 
copies of this Agreement, along with 
the appropriate Order Form{s) and 
Fee payment, FYI or its authorized 
Dealer will return one copy of this 
Agreement to End User [I think that 
means customer] along with the ap¬ 
propriate FYI product materials." 

Now that I look at it. I've apparent¬ 
ly locked myself out of ever being 
able to be an authorized user: that is, 
I sure haven't signed this stupid agree¬ 
ment; but one of its provisions is that 
any use of FYI products without hav¬ 
ing signed this is unlawful and sub¬ 
jects me to all kinds of horrible 
penalties, liability for which I 
acknowledge by signing the agree¬ 
ment . * . 

If you can put up with a company 
that lets its lawyers run wild like that, 
and you're willing to sign a licensing 
agreement that you can't read and 
hasn't room for a signature anyway, 
you might like Superfile, although I 
suggest you examine Cardfile first to 
see if it would do; Superfile has a 
number of features Cardfile lacks, but 
it costs a lot more, too. 

I may yet use it, if 1 get around to 
writing the filter programs it would 
need before it could solve my prob¬ 
lems. ■ 

Jerry Poumelle welcomes readers' com¬ 
ments and opinions . Send a self-addressed 
stamped envelope to Jerry Poumelle, c/o 
BYTE Publications Inc., POB 372, Han¬ 
cock , NH 03449. Please put your address 
on the letter as well as on the envelope. 
Due to the high volume of letters, Jerry 
cannot guarantee a personal reply. 


Items Reviewed 


Active Trace 

$125 

Cardfile 

$89 

Footnote 

$125 

Digital Marketing 


2670 Cherry Lane 


Walnut Creek. CA 94536 


(415) 938-2880 
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Gives your application a head start 


Save time and money in the develop¬ 
ment of your product or system by 
using AMX, the software executive 
with proven, fault-free operation. 

SIMPLE OPERATION 

You divide complex control pro¬ 
grams into a number of separate, 
more manageable programs, called 
tasks, each designed to do one job. 
This allows tasks to be written and 
tested separately and then combined 
to form a reliable, finished system. 

AMX supervises the orderly execu¬ 
tion of these tasks, assuring that the 
most important jobs always get done 
first, Tasks appear to be executing 
simultaneously. It's almost like having 
a separate CPU for each task! 

HARDWARE INDEPENDENCE 

AMX does not require a particular 
hardware configuration. You control 
your environment. You pick the I/O 
method. You decide the preferred in¬ 
terrupt service technique for your sys¬ 
tem. AMX will support you on the 
microprocessor of your choice. 


AMX is fast, com pact, and ROMable. 
The AMX nucleus, less than 1400 bytes 
in size, featu res m u Itipie task priorities, 
intertask message passing with prior¬ 
ity queuing, external event synchroni¬ 
zation, and interval timing. 

Support modules provide extended 
memory management, buffer control 
and resource allocation. Fast, re¬ 
entrant integerand floating point math 



AMX is a (rademark ol KADAK Products Ltd. 
CP/M is a trademark of Digital Research Com. 
Z80 is a trademark of Zilog Corp. 


AMX interfaces support programs 
written inC,PASCAL, PL/M, FORTRAN 
and assembler; 

Access to CP/M® disk files in real 
time is possible using the AMX I/O 
Supervisor. 

COMPLETE DOCUMENTATION 

We deliver AMX source on diskette 
to permit AMX to be moved to the soft¬ 
ware development system of your 
choice. Our liberal license agreement 
permits binary (object) distribution 
without royalties. 

HOWTO ORDER 

A specification sheet and price list 
are available, free. Your check or 
money order for $75 will purchase the 
AMX Reference Manual for immediate 
evaluation (specify 8080, Z80, 8086 
or 6809 processor).-Add $25 for post¬ 
age and handling outside USA and 
Canada .The standard 8080/Z80 AMX 
Multitasking Executive package, in¬ 
cluding source code, is $800. Sup¬ 
port modules and interfaces are avail¬ 
able separately. 

AMX is the choice of professionals 
the world over. Make it yours, today. 


# KADAK Products Ltd. « 

206-1847 W. Broadway Ave., Vancouver, B.C., Canada V6J 1Y5/Phone: (604) 734-2796Telex: 04-55670 
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MODEM 

$12g95 

No other acoustic modem 
gives you all these fea¬ 
tures at this low price. 



The MFJ-1232 Acoustic Modem gives you a 
combination of features, quality and performance 
that others can't match at this price. 

0-300 Baud, Belt 103 compatible. Originate/ 
Answer. Half/fuii duplex. RS-232, TTL, CMOS 
level compatible. Use any computer. Cassette 
tape recorder ports save data for reloading or re¬ 
transmission. 6 pole active filter handles weak 
signals. Carrier detect LED indicates adequate 
signal strength for data recognition. Quality 
“muffs'' gives good acoustic coupling, isolates 
external noise for reliable data transfer. Crystal 
controlled, ll 0N" LED. Aluminum cabinet. 110 
VAC or 9 volt batteries. 9x172x4 in. 

Apple M, II Plus: software and cable for 
modem, MFJ-1231, $39.95. Plugs into game 
port. No serial board needed. 



Jt’s /ike having 
an extra port 

MFJ-1240 RS-232 TRANSFER SWITCH, Swit¬ 
ches computer between 2 peripherals {printer, 
terminal, modem, etc.) Like having extra port. 
Push button switches 10 lines (pins 2,3,4,5,6,0, 
11,15,17,20). Change plug or cable to substitute 
other lines. Push button reverses transmit- 
receive lines. LEDs monitor pins 2.3,4,5,6,8,20. 
PC board eliminates wiring, crosstalk, line inter¬ 
ference. 3 RS-232 25 pin connectors. 7x2x6 In. 

CAQ95 MFJ-11Q6 AD POWER CENTER. 

JJg Adds convenience, prevents data 
loss, head bounce, equipment damage. 
Relay latches power off during power 
transients Multi-filters isolate equip¬ 
ment, eliminate interaction, noise, 
hash Varistors suppress spikes, 3 
isolated, switched socket pairs. One un¬ 
switched for dock, etc. Lighted power, 
reset switch. Pop-out fuse 3 wire, 6 ft. 
cord. 15A, 125V, 1875 watts. Aluminum 
case. Black, 1Sx2 3 /$x2 in. MFJ-1107, 
$79,95. Like 1108 less relay. 8 sockets, 
2 unswitched. Other models available, 
write for free specification sheet. 

Order from MFJ and try it. If not delighted, 
return within 30 days for refund (less shipping). 
One year unconditional guarantee. 

Order yours today. Call toll free BOO-647-1B0Q. 

Charge VISA. MC, Or mail check, money order. 
Add $4.00 each for shipping and handling. 


CALL TOLL FREE ... 800-647-1800 


Call 601-323-5869 in MS, outside continental USA 

ENTERPRISES 

INCORPORATED 

921 Louisville Road. Starkville, MS 39759 


ME I 

NlrJ 




Text box continued: 


CB-80 

CBASIC 

Pascal/MT+ 

Pascal/MT+86 

Digital Research 

POB 579 

Pacific Grove, CA 93950 
(405) 649-3896 

$500 

$150 

$350 

$600 

Mathe magic 

International Software Marketing Ltd, 

Suite 421 University Bldg. 

120 East Washington St. 

Syracuse, NY 13202 
(315) 474-3400 

Apple $89.95 
Others $99.95 

Osborne 1 Double-Density Option 

Osborne Computer Corporation 

26500 Corporate Ave. 

Hayward, CA 94545 

(500) 772-3545, ext, 905 (California) 

(800) 227-1617, ext. 905 (outside California) 

$250 plus installation 

PBA5IC (8-inch CP/M) 

Bruce W. Tonkin 

34069 Haines vitle Rd, 

Round Lake, 1L 60075 
(312) 223-0832 

Not available 

Superfile 

FYI Inc, 

4202 Spicewood Springs Rd. 0114 

Austin, TX 7 S759 
(512) 346-0133 

$195 

TV2000 Conversion Kit 

Word tech Systems 

Suite 114 

953 Mountain View Dr, 

Lafayette, CA 94549 
(415) 254-7747 

$220 

The Wedge 

Systems Plus Inc, 

1120 San Antonio Rd r 

Palo Alto, CA 94303 
(415) 969-7047 

$199 

8087 Add-on Board 

Hudson and Associates 

POB 2957 

Santa Clara, CA 95055 
(408) 554-1316 

$495 

8087 Board 

Compupro Systems 

Oakland Airport, CA 94614-0355 
(415) 562-0636 

$300 

Book Reviewed 


Inside Basic Games $14.95 

Richard Mateosian, Berkeley, CA: Sybex, 1981 r 352 pages, $1.50 postage and handling 
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STATPRO 

The most comprehensive and sophisticated 
statistics and graphics database program 
ever developed for the personal computer. 


Years of research, development, and 
field testing have resulted in the 
most extensive statistics and graph¬ 
ics database program specifically 
designed for thepersonalcomputing 
environment. STATPRO " provides 
the data analysis capabilities and 
flexibility previously avaiJable only 
on a large computer. Researchers, 
business professionals, and other 
data analysts will welcome the 
breadth yet simplicity of this pro¬ 
gram! STATPRO requires no pre¬ 
vious computer experience, no 
special command language* Single 
keystrokes access all of the data man¬ 
ipulation, statistics, and graphics 
power of STATPRO. 

STATPRO allows easy access to its 
extensive numerical data 
capabilities. 

The strength of STATPRO is found 
in the functions of its user friendly, 
menu-driven database. You can 
easily learn to enter and edit, 
manipulate, transform, and print 
out data* STATPRO's searching 

isef : " | 

96 

64^ .i*"" * * 


126 189 252 


capabilities allow these functions to 
be performed on all your data or a 
user defined subset of your data. 
Over 600 transformations and con¬ 
versions are available. You can 
place the results of these transfor¬ 
mations into the same field or any 
other field in STATPRO's database. 




0 



STATPRO offers a comprehensive 
collection of statistical procedures. 

The statistics component of 
STATPRO contains a multitude of 

P rocedures, grouped into the fol- 
wing modules: 

Descriptor: Contingency analysis, 
cross tabulation, normality tests; 
descriptive, comparative, range and 
non-parametric statistics. 

Regression: Linear, non-linear, 
stepwise, and multiple regressions; 
residual analysis and statistical 
matrices. 

Analysis of Variance: Single and 
nested classifications, two and three 
wav equal and unequal sample size 
ana non-parametric ANOVA, 

Time Series: Moving averages, 
multi-stage least squares, fitted 
polynomials and trig functions, 
adoitive and multiple forecasting. 

Multivariate: Principal components 
factor, orthogonal factor, oblique 
factor, pair-weigh ted duster, dis¬ 
criminant function, multiple con¬ 
tingency, and canonical correlation 
analysis; positive definite inverse 
and determinant. 

STATPRO provides graphic 
representation of your data in 
minutes* 

STATPRO graphics plot at! the 
results of your STATPRO statistical 


analyses including scatter, triangle, 
regression, and box plots; piecharts, 
histograms, and dendograms. Fur¬ 
ther, with STATPRO you can cus¬ 
tom edit with keyboard, paddles 
or graphics tablet* You can create 
characters and shapes and place 
them anywhere on a graph. Mix 
text with data fields. Place multiple 
plots on each screen* Define your 
axis limits. 

You can save your graphics on a 
disk for a multiple color "slide 
show" presentation, or print them 
out through a variety of compatible 
printers* 

STATPRO documentation wraps 
up the package. 

Although STATPRO software is 
essentially self-documenting, com¬ 
plete print documentation is pro¬ 
vided. This includes walk-through 
tutorials, easy to understand pocket 
reference guides and comprehen¬ 
sive user's guides. 

STATPRO currently runs on the 
Apple® II and Apple III personal 
computers. It will soon be available 
for the IBM* PC 

Find out more about STATPRO: 
The Statistics and Graphics 
Database Program. 

Contact your local dealer, or call us 
toll-free at 

800 - 322-2208 

You can also call us toll-free for 
information on corporate purchase 
through our National Account 
Program. 



WADSWORTH 

Electronic 

Publishing 

Company, 

20 Park Plaza, 
Boston, MA 02116* 


STATPRO is a trademark of Wadsworth Electronic Publishing Company. Apple is a registered trademark of Apple Computer, Inc. IBM is a registered trademark 

of International Business Machines, Corp, 


Circle 435 on inquiry card. 


BYTE April 19W 357 































ComipuShack 



BIG BLUE 

Dual I/O ports, dual processing,-Serial 
port. Parallel port. 5 MHZ. Z80 B. 64K. 
Hard disk interface. Clock/Calendar, 
let’s you run existing CP/M®software 
List $589 Ours $479 

OTHER PRODUCTS FOR IBM 


IBM PC- COMPLETE LINE 

IBM 


MODULE CONVERSIONS FOR 
VOURIBIW-PC 


PC System includes64KIBM-PC with 2 
Floppy Disk Drives, Floppy Drive Con¬ 
troller. Color Graphics Card All for 
only $2999.00 


LOTUS 1-2-3 SOFTWARE 

TAVA CORP. PRODUCTS 

TRUMPCARD 


... CALL 

0 


A unique memory card with 256K Ram 
Game l/O-and Serial I/O. $499.00 
TRUMP CARD II 


Serial I/O and 5I2K fully populated 
memory card $699.00 



TRUMP CARD V 

Features Parallel and Serial I/O. Game 
I/O and a Clock/Calander with Pat- 
reiy back-up A fully populated 256K 
memofy board $599.00 



Z-80 Card-Will put PC in touch with 
20.000 existing programs CALL 
8086- Lets your IBM run 3 to 4 times 
faster CALL 

68000 Converts PC to 32 bit Architec¬ 
ture and UNIX III. It transforms 
PC to a powerful cost effective 
Commercial Engineering work 
station CALL 

80286 A multi-user expansion pro¬ 
vides cost effective benefits 
CALL 


SA800/80I SS/SD. $365.00 

SA8S0/851 DS/DD $459.00 

SIEMENS 

FDD 100-5. $159.00 

FDD 200-5 $199.00 

OUME 

DT-5 DS/DD $269.00 

DT-8 DS/DD $469.00 

HARD DISK SYSTEMS FOR IBM 
AND APPLE 

DATAMAC 

6MB $1595.00 

12MB $1995.00 

18MB. $2695.00 

Complete subsystem with software, 
cables and power supply 

CORVUS 

SMB Special $1999.00 

10MB Special $2999.00 



PRINTERS 

EPSON 

MX-80 W/graftrax plus $439.00 
MX-80 FT W/graftrax plus . $499.00 

MX-100 W/graftrax plus $659.00 


QUADRAM 

Quad Board - 256K. Parallel Port. Serial 
I/O, Clock Calendar with battery 
backup $599.00 

512K Ram with Serial I/O $ 799.00 
AST RESEARCH 

Combo Plus- 256K. Parallel & Serial 
Port. Clock Calendar W/Bat back-up. 
Superdrive. Superspool $599.00 
Mega Plus- 5I2K. Parallel & Serial 
Port, Clock Calendar W/Bat back-up 

$1199.00 

MAYNARD ELECTRONICS 

Floppy Disk Controller $ 179.00 
Floppy Disk Controller w/Parallel 

Port $229.00 

Floppy Disk Controller w/Senal 
Port $239.00 

HERCULES GRAPHICS CARD 

This card gives you 720 x 350 
graphics . $499.00 

'CP/M 86 [& a registered trademark or Dtgral Beseech, inc 
'CP/M is a registered trademark of Digital Research Inc 


16032-This micro-card offers VAX like 
functionality and architecture 

to PC CALL 

UNIX/XENIX" XENIX on IBM-PC 

CALL 

PC Versa Card-5I2K Memory Card 
provides user flexibility to run on time 
tested Software available on any of the 


chosen processors CALL 


FLOPPY DISK DRIVES 

TANDON 

TM-100-1 SS/DD .. $189.00 

TM-100-2 DS/DD $249.00 

TM-100-4 DS/DD $359.00 

TM-848-1 SS/DD $425.00 

TM-848-2 DS/DD $499.00 

SHUGART 

SA400 SS/SD $169.00 

SA450 DS/DD $239.00 


* APPLE g a registered trademark or Apple Computers, Iht 
'IBM is a registered trademark of IBM Corporation 


STAR MICRONICS 

Gemini 10. CALL 

Gemini 14 CALL 

C BMPUSlUl tH 

BROTHER toother. 

HR-1 A parallel $769.00 

HR-1 A serial $869.00 

Tfactor feed option $ 135.00 



7710-1 SI 995.00 
7715-1 $1995.00 
7730-1 $1995.00 
7720-1 $2395.00 
7725-1 $1995.00 


3510 $1495.00 
3515 $1595.00 
3520 $1995.00 
3525 $1995.00 
3530 $1595.00 


3550 $1995.00 

PC8023A.$ 479.00 


■DATA DWVE. APPLETTE I , APPLETTE 2 and TGUMP CARD are 
registered trademarls of TAVA Coprxatrnn, rpspedivefy 
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WE'VE MOVED 
TO BIGGER FACILITIES 
TO SERVE YOU BETTER 
PLEASE NOTE OUR NEW PHONE NUMBER 


(7141 261-1000 


Sales and Service. Business & Home Computers 

PRICES .MAY VERY AI DIFFERENT LOCATIONS 


SMITH CORONA 

TP-1 parallel. 

TP-1 serial,. 

OKIDATA 

82A. 

83A. 

84AP parallel . 

84AS serial. 


SBB 


$579.00 
S579.00 


$429.00 

$699.00 

$999.00 

$1099.00 


MONITORS 

AMDEK MONITORS 


AVAILABLE (All Models] . 

CALL 

PRINSTON GRAPHICS SYSTEMS 

High Res. Color. 

CALL 

NEC 


JB-1201M 12" green 


screen .... 

$169.00 

JC-12I2M 12" color [Lo-Res) 

335.00 

JC-I203DH (A) 12" (Hi-Res) .. 

$752.00 

ELECTROHOME 


13” RGB monitor (Med-Res) . 

$299.00 

13” RGB monitor (Hi-ResJ . 

$549.00 

SINCLAIR/TIMEX PRODUCTS 

MEMOTECH PRODUCTS 


I6K Memopack. 

$ 59.00 

32 K Memopack. 

$ 99.00 

64K Memopack.. 

$169.00 

Memopack High Res. Graphics . , . 


$139.00 

Memopack Centronics Parallel inter 

face .. 

SI 39.00 

EPSON OX-10 


Z-80 CPU, w/64K Ram Video Graphics 

Processor, 12" monitor and many more 

features . 

CALL 

HX-20 


Notebook Computer. 

CALL 


cippkz 

Apple 11+ Computer System with 48K 
of memory, 2 "data Drive” disk drives, 
controller card, 1 2 " green screen hi- 
contrast monitor, All cables and manuals 
are included for a CompuShack price 
of. $1699.00 

For the same system listed above with a 
I6K card, Z80 card and an 80 Column 
card add. $351 

OTHER PRODUCTS FOR APPLE 

Special of the Month! 

© 100 % 

tavacorp. Compatible 

DATA DRIVE® disk drive 

w/controller 
for Apple II + 


$ 299.00 



SUGGESTED RETAIL PRICE . .. $429.00 

APPLETTE 1 
Slimline drive . 

APPLETTE 2 


$339.00 

$659.00 



KAYPRO II COMPUTER SYSTEM 
64 K Ram, Perfect Writer. Perfect Filer, 
Perfect Speller, Perfect Calc, S-Basic, 
CP/M®version 2.2, two disk drives, 9" 
(greenj monitor, RS232 interface, Parallel 
Printer interface, and Weatherproof 
carrying case, pius 20 
diskettes. $1795.00 

DEC Rainbow 100 
Keyboard, CPU, Z-80/8088, 64K. Serial 
R5232 Port, 2 X-400KB disk |x-400) 
drives, Monitor, CP/M86®/80 Software 

.Visit our stores for Prlcel 

DECMATE II 

Complete System, Keyboard, CPU, 64 K 
Words Ram, two 400 KB disk drives, 
monochrome monitor, operating sys¬ 
tem. List $4500.00 


TAVA CORP. PRODUCTS 

e plus 101 

Interface for parallel printer . $69.00 

e plus 102 

Parallel output buffer board . . $169.00 

e plus 103 

8K Epson buffered interface . . S 149.00 

e plus 104 

I6K Serial output buffer card... $199.00 

Z80 card CP/M® included. $159.00 

80 column card.$ 179.00 

Disk drive controller card W/ 
diagnostics software .. S99.00 

Disk drive controller. . S79.00 

HAYES MICROCOMPUTER 
PRODUCTS 

APPLE lie 64K System, 80 Column Micromodem II .$299.95 

card, one disk drive w/controller, mon- Smartmodem 1200 baud full 

itor, plus 20 disketts. $1995.00 duplex. $529.95 

16861 ARMSTRONG, IRVINE, CA. 927T4 

HEADQUARTERS/TELEX: IS 1667 — ANSWER BACK: COMPDSHAK TSTN 


DEC PROFESSIONAL 300 
Complete System, Keyboard, CPU, 256 
KB Ram, two 400 KB disk drives, mono¬ 
chrome monitor, operating system 

Under $5000.00 

WE'RE OPENING RETAIL 
STORES THROUGHOUT 
THE U.S.A, SOON! 

CompuShack 

CALL YOUR LOCAL 
COMPUSHACK DEALERS: 


CaJlfbmla 

Anaheim 

* 


Concord 

|41S| @28-4752 


Glenctete 

1213| 340-7000 


La Mirada 

|213| 947-9S0S 


Newport Beach 

* 


San Fernando Valley (213J 506-7000 


San Jose 

(40&J 973-1444 


Tustin 

|714) 261-1000 


Warnut Creek 

| 4 I 5 | 945 -eon 


West LA 

|213| 906-7306 


woodland Hills 

1213) 888-0030 

Colorado 

Denver 

[303] 422-4545 

Idaho 

Twin Falls 

* 

Illinois 

Chicago 

[312] 964-4612 

Montana 

Great Falls 

* 


Missoula 

|4G6| 72M8TT 

New York 

Albany 

* 


Rochester 

* 


Rome 

|3T5] 336-0266 

Texas 

Austin 

[512] 250-1062 

Washington 

Richland 

* 


Spokane 

m 

Wisconsin 

Verona 

(603] 845-7HO 

Canada 

Toronto 

(416J 593-8974 

U.K. 

London 

01-935-0480 


# Call For Phone Number 

ALL FLOPPIES REPAIRED QUICKLY AT LOW COST 
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Build this Memory, Part 2 

Constructing the Memory Card 


Cameron Spitzer 
175 Calvert Dr., R1Q5 
Cupertino, CA 95014 


This month I will continue devel¬ 
opment of the 64K-byte memory 
board (see part 1 in the March 1983 
BYTE, page 310) by describing the 
construction procedure I followed 
(skipping the errors I made). You 
should follow the "test-as-you-go" 
procedure to reduce the bug hunt to a 
small portion of the board at a time. 

You can build this memory board if 
you can solder cleanly and wire-wrap 
consistently. As I mentioned last 
month, careful construction of the 
circuit will result in a dependable, 
versatile memory that you can fill 
with software and enjoy for years. If 
you rush the job or buy untested 
parts, you could have a stimulating 
puzzle to tinker with or worse. Wir¬ 
ing problems (errors, poor wrapping, 
loose metal floating around, cold 
solder joints) have been known to 


All caption numbers are continued in se¬ 
quence from part 1, March 1983 BYTE , 
page 310, 


About the Author 

Cameron Spitzer designs I/O channels for 
Four-Phase Systems, a Motorola subsidiary. 


blow the lids off ceramic integrated- 
circuit (IC) packages. Building this 
memory card should not be attempt¬ 
ed as a first project. 

The parts are all widely available, 
except for the crystal. The circuit 


For a happy ending, 
don't rush the job 
and don't buy untested 
parts. 

seems to work with any clock from 4 
to 15 MHz, but wait states are 
necessary below 14 MHz when using 
a 4-MHz Z80 microprocessor. The 
crystal is not critical, but I advise you 
to stay between 13 and 14.5 MHz, 
especially if you can't measure the 
frequency it runs at. Crystals love to 
run at impossible harmonics. The 
prototype board seemed to have trou- 
ble holding data until I forced its 
10.17-MHz crystal to stop oscillating 
at 20.34 MHz, 

Incidentally, if you can't get a 
74S65, use a 7422 and a 7403 with all 
their outputs tied together. You may 
substitute regular TTL (transistor- 
transistor logic) for the S-type 


Schottky TTL (labeled 74SXX), but 
you may get a wait state in some op¬ 
code fetches. If you buy a spare set of 
ICs, a wiring disaster can't cost too 
much time (table 4 is a parts list). The 
heat sinks I used were made from 
3 /*-inch aluminum angle stock: a 
1-inch length for the —5-volt (V) 
regulator, and a 3-inch length for 
both positive regulators. (The — 5-V 
regulator barely gets warm; the 
others get hot, but not dangerously 
so.) 

Mark locations and edge-pin num¬ 
bers before installing anything. Use 
the layout in figure 6 to minimize bus¬ 
line length. Leave one row of holes 
between the memory ICs and two or 
three holes between rows of TTL: this 
leaves space for later additions. 

Build the power supply first. Wire 
the regulators so that you can change 
them for debugging or for future 
5-V-only memory devices. The sup¬ 
ply fits in a 1- by 5-inch strip at the 
end of the board, out of the way. Test 
the supplies with a pair of number 47 
pilot lights and a voltmeter. Two 
bulbs in series, across +12 V and 
ground, glow white, and in parallel 
each 5-V regulator can light both 
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FROM THE CREATORS OF THE 

DATA DRIVE* 

COMES APPLETTE 1* 
AMD APPLETTE 2* 









Available At CompuShack Stores 


Applette I ® and Appiette 2® are 100% Apple II compatible. Halftracking, DOS, PASCAL, and CP/M®. 300% faster track to 
track speed with 15% greater storage capacity on a 40 track mode with enhancer diskette TEAC® mechanism and read/ write 
electronics. Direct shaft drive, metal band positioner, photo coupler write-protected sensor. 10,000 lifetime hours, and more. 

One year warranty on all parts and labor. 


Headquarters Telex: 18*3511 


‘DATA DM. APPLETTE 1. APPLETTE Z and TRUMP CARD are, 
registered Tmdenitfrfc, of TAVA Corporation, respectively 

Circle 341 on Inquiry card. 


TAVA 



CORP. 


(714} 730-6772 

“TEAC is a registered trademark of TEAC Carp 


Answer Back CSMA 


* CP/M rs 3 registered trademark of Digital Research. Inc. 






Item 

Designation 

Quantity 

Description 

You May Substitute 

1 

Board 

1 

Vector 8801-1 bare S-10Q plugboard 

10- by 5-inch perforated board 

2 

RAMS 

32 

MK 4116-3 16K-bit dynamic RAM 

(See tabie 1. March BYTE, 

page 311) 

3 

XTAL 

1 

14,5-MHz quartz crystal 

4 to 14.5 MHz (see text) 

4 

7805 

1 

5 V, 1-A positive voltage regulator (TO-22G) 

LM340T-5.0 

5 

7905 

1 

5-V, 1 -A negative voltage regulator 

LM320T-5.0. 79M05, 79L05 

6 

7812 

1 

12-V, 1-A positive voltage regulator 

LM34QT-12 

7 


2 

22-pF. 25-V electrolytic capacitor 

4.7 *iF tantalum 

6 


1 

47-fiF. 25-V electrolytic capacitor 

22 tantalum 

9 

Gaps 

40 

Q.1-^F f 15-V ceramic capacitor 


10 


1 

150-pF ceramic capacitor 


11 


2 

33-pF ceramic capacitor 


12 

Diodes 

5 

1N4001 50-V, 1-A Silicon diode 

1N40O2. etc. Do not use 1N914 

13 

U9,U12 

2 

74S0G quad NAND gate 

74LS0Q 

14 

U2 

1 

74LS00 

7400 

15 

U15 

1 

74S04 hex inverter 

* 

16 

U1 

1 

74S10 triple NAND gate 

* 

17 

U36 

1 

74LS30 NAND gate 

Any 74LSxx (see text) 

18 

U21 

1 

74S65 AND-QR-INVERT 

7465, 7403, and 7422 (see text) 

19 

U3.U10 

2 

74S74 dual D-type flip-flop 

74LS74 

20 

U13,U27 

2 

74LS74 dual D-type flip-flop 

7474A 

21 

U20 

1 

74LSI39 dual 1-ta4 decoder 

* 

22 

U33 

1 

74LS151 1 of 8 multiplexers 

74151 

23 

U4 

1 

74S175 4-bit D-type flip-flop with clear 

* 

24 

U26 

1 

74LS240 octal line receiver 

• 

25 

U19.U24 

2 

74LS373 octal D type latch 

25LS373 (74LS240. U19 only) 

26 

U17.U18.U25 

3 

74LS374 octal edge-triggered flip-flop 

25LS374 

27 

U6,U11 

2 

74LS393 dual 4-bit counter 

4x 74LS293, etc. Binary only 

28 

RP1 

1 

1 kfl x13 14-pin resistor DIP 


29 

RP2 

1 

4.7 kli x13 14-pin resistor DIP 


30 


1 

2 kn ) 


31 


3 

14 

oln f Vi-watt 5-percent resistors 



33 


1 

3oi# 1 

1 ko / 

Cost Breakdown 


34 


6 

20-pin J 

32 RAMs $55 


35 


37 

16- pi n > w i re-wrap sockets 

60 sockets 30 


36 


17 

14-pln) 

board 20 


37 


75 

loose wire-wrap pins 

ICs 20 


38 



#30 wire-wrap wire 

spare ICs 20 


39 



#18 bell wire 

crystal 5 


40 



#18 inner-diameter Teflon sleeving 

odds and ends 5 


41 



solder 

$155 


42 


2 

4-inch length of 3 /*-inch aluminum angle stock 




cut into 1- and 3-inch pieces (for heat sink) 


* indicates “do no/substitute 1 ' 

Table 4: Parts necessary to build the 4116-type memory. 


bulbs yellow. Do not proceed until 
the power supplies are just right. You 
may bolt both positive regulators to 
the same heat sink, but be sure to 
isolate the case of the 7905, because it 
is at —5 V, 

Next, mount the memory sockets, 
as shown in figure 6, by soldering 
AWGl8 wire to all pins 16 (ground) 
in a grid. I formed the wire into a 
zigzag and slid bits of Teflon tubing 
down it. Then I could solder in a 
whole row at one time. Each pin 16 is 
connected to the next, horizontally 
and vertically, to form a low- 
impedance ground plane. Repeat the 
grid process on pins 1 and 8 sep¬ 
arately. Use a buzzer or ohmmeter to 


check for shorts between the three 
grids. Use sunlight to look for bad 
(rough, dull) solder joints. Remove 
bad solder, don't just reheat it. 

The TTL-supply wiring is less 
critical. I supplied power to the TTL 
sockets by wiring a few wrap posts up 
with AWG18 copper wire, then con¬ 
necting these to the sockets with 
AWG30 wire-wrap wire. The +5-V 
supply is wired as an address line, 
using a grid pattern. Again, check for 
shorts. 

Copy the schematic diagram twice. 
Wire the address and data lines 
among the memory devices as shown 
in figure 4 (see part 1 in March 1983 
BYTE, page 320). Notice how the ar¬ 


ray works; almost all corresponding 
pins are just tied in parallel (i.e., all 
the pins 15 are hooked together). The 
exceptions are RASO through RAS3, 
and the data pins 2, 4, and 14. Each 
RAS line runs across a bank of eight 
devices. Each data line (16 of them, in 
all) ties four pins together vertically* 
Do not tie together any pins with dif¬ 
ferent numbers. On the first sche¬ 
matic copy, color each line you com¬ 
plete. Wire the TTL and resistors 
point to point, minimizing each line 
length (neat bundles of wire-wrap 
wire will just cause noise trouble); Do 
not connect the circuit to its 
regulators yet. 

The clock is wired by soldering the 
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cab® 


- cO^* 


256K RAM 

A 64K to 256K parity checking RAM is 
fully socketed for easy memory 
expansion. The memory address is 
switch selectable, using up only the 
required memory space. 

GAME I/O 

Interface consisting of two joy-sticks 
and four switch inputs are IBM BASIC 
compatible. A standard GAME I/O 
DB 15 connector provides connec¬ 
tion to the rear plate of the IBM 
computer. 

GOLD IBM INTERFACE 

Gold connectors as well as glass epoxy 
PCB will provide years of reliable 
service, with all hardware interface 
meeting the IBM specification. 

ASYNCHRONOUS 

COMMUNICATION 

A RS232 and 20Ma [TTY| interface sup¬ 
ports software programable baud 
rates, parity, stop bits, and character. 
Modem and serial printer are fully 
supported by the IBM communica¬ 
tion software. A standard DB25 con¬ 
nector allows for the easy connec¬ 
tion to serial devices. 


Available At 
CompuSfiack Stores 

OUTSTANDING 
QUALITY 
AT AFFORDABLE 
PRICES! 



For Further Information Contact: 

Tava Corp. 

2630 Walnut Ave„ Suite G 
Tustin, CA 92680 
(714) 730-6772 

Headquarters Telex: 18-3511 
Answer Back CSMA 

*TI?UMP CAJ?D is a FeqisleMetf trademark. of TAVA Corporation 
'IBM is a registered trademark o\ ISM Coloration 
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Figure 6: Layout of ICs on wire-iorap circuit card. Note that, in some places , resistors and capacitors are shown in IC-like blocks. 


resistors and capacitors directly to the 
pins of the 74SG4 socket, keeping 
leads short and using insulating 
sleeving. All the other resistors and 
all ICs but the regulators are in wire- 
wrap sockets, I made the jumper pads 
(J2 and J3) by splitting a gold socket 
with a razor saw. 

Once you think you've wired the 
whole memory, inspect the colored 
copy carefully for missing color. 
Then, use an ohmmeter and the sec¬ 
ond copy to verify that all the con¬ 
nections are there. Inspect that copy, 
too, for missing color and then com¬ 
pare the two copies. Spot check the 
longer lines for shorts to other lines. 
All this checking pays off if you find 
one wiring error! Finally, inspect the 
whole job very carefully, in sunlight. 

Now, connect the regulators to the 
circuit and use a meter to verify the 
supply voltages at each socket . 
You should check each bank of memo¬ 
ries for extra voltages. After that, 
mount the 32 decoupling capacitors 
(0.1-microfarad [^f] ceramic) by 
soldering them to the pins of the 
memory sockets. Use a checkerboard 
arrangement, with a capacitor at 


every other memory socket between 
pins 8 and 16. Then mount the second 
half of the capacitors on the sockets 
you skipped before, between pins 1 
and 16, Then test the supplies again * 


All the checking pays 
off If you find one 
wiring error. 


Distribute the remaining 6 or 8 
capacitors around the TTL power 
lines. Remember the TTL power pin 
assignment: highest numbered pin is 
+ 5 V, the pin with half that number 
is ground. 

Debugging 

Plug in all the TTL parts and 
resistors. Apply power to the board 
and watch it carefully, feeling all the 
parts for excessive heat. No LS (low- 
power Schottky) TTL parts should 
get noticeably warm, and nothing is 
supposed to get burning hot. If a 
regulator gets hot enough to bum 
you, you have a short or a part in¬ 
stalled backwards. You can find a 


bad TTL part by applying power to 
the board several times, adding one 
part each time, until you find the one 
drawing too much current. (TTL is 
reliable, but when one part dies, it 
usually shorts.) When all the 
regulators and the TTL seem right, 
turn off the board for a while and 
plug in a row of memory devices. 
Pick an address bank that is free in 
your machine's memory space. Don't 
install a jumper at Jl (8K block 
enables) yet. Apply power again and 
quickly measure the voltage at each 
pin of one memory device. They 
should run cool to the touch. When 
all seems well, your new memory has 
passed its "smoke test." 

Install a jumper at Jl to enable half 
the addresses in the bank of memory. 
Using your computer's front panel, or 
machine-language monitor, try to 
read from and write to the new mem¬ 
ory. There are three possibilities now: 
it looks good, it looks bad because 
the memory is not working, or it 
looks bad because the bus is incom¬ 
patible. If it looks good, load your 
system software and run your 
toughest memory test program (see 
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IBM, APPLE and ATARI USERS 


CompuShack announces 

~1 SOFTWARE FOR YOUR IBM PC 


Continental - The Home Accountant 
Dalamosl * Write On / Word Processor 
Denver Software - 

I Easy Effective Accounting System . , 

ISM 

Mathmagrc.. .... 

■A Graphmagic. 

Info com 

StA 2ork I.. . 

Z ork II . 

Deadline .... 


CONTINENTAL SOFTWARE 

First Class Mail. 

GFA I General Ledge . 

CPA II Accounts Receivable 
CPA III Accounts Payable .. 

CPA IV Payroll. 

CPA V Property Management 

The Home Accountant. 

The Home Accountant Plus 
DAKIN S CORPORATION 

Depreciation Planner ., 

Budget Planner . 

Business Bookkeeping System 
HAYDEN 

Applesoft Compiler. 

IMS 

Graph Magic .. 

Math Magic „.. 

LIGHTNING SOFTWARE 

Master Type (Hi-Res) . 


Information Unlimited 

Easy Filer . 

Easy Planner ., .. 

Easy Speller . 

Easy Writer 1| ....... 

Micro Lab - Tax Manager 
Micro Pro 

Wordstar. 

Mailmerge . 



Peechlree 

General Ledger 
Accounts Receivable 
Accounts Payable 
Sir Tech - Galactic Attack 

VisiCorp 

256K Visicaic . . 

Visitrend/Visrplot . . . 
Visidex . 

Visifiles .. 


MICRO PRO MICROSOFT 

Word Slar Customization Nicies $299 00 Time Manager. $129 00 

Wordstar . .. ,Fi 99.00 Fortran .. Htf&OO 

Super Sort. . $129.00 A L D S .. *99.00 

Mail Merge. 589 Q0 Basic Compiler . $299 00 

Data Star .. SI99.00 muMalh/muSimp . SlSS.tfO 

Spell Star . $12900 COBOL $499 00 

Calc Star $129 00 M SORT 3149 00 

Word Star Training Guide .... $1995 TASC . $149 GO 

Word Star Update . $09 00 Multi plan (Native Apple) $ >99 00 

Multiptan . $ 199 00 

SOFTWARE FOR YOUR APPLE II + 
ON-LINE SYSTEMS 

$99 00 SOFTWARE PUBLISHING 

H 19.00 COMPANY 

$79 00 Personal Filing System S89 00 
$29 95 Personal Report System 5R5.00 

$79 GO Graph .. $79 00 

$39 00 SORCIM CORPORATION 

$99.00 Super calc. $2 is 00 

$79.00 STONEWARE 

Stat Pac . $69 00 

D B Master. $ US 00 

O B Utility Pack . $69 00 

D B Utility Pack M ... $69 00 
Graphic Processing 
System Standard ... S49.DQ 
Graphic Processing 
System Professional . $69 GO 

SYSTEMS PLUS 
General Ledger . . .. $249.00 
GL-'AR AP . , , $599 GO 

GL ; AP-AR/Inventory . $699.00 
viSt CORP 

$49.95 Vj&lfileS . $1 H9 00 

$19 95 Desktop Plan. 1.1H9 00 

$19 95 ViSipfOt. $149 00 

$17 95 V'sidex . $169 00 

$25.95 Visrcaic 33 . $169 00 


5499.00 
$499.00 
$49900 
. 529 95 


SOFTWARE FOR YOUR ATARI 400/800 
PERSONAL COMPUTER 


Asteroids . ... 

Centipede 

Pac*Man 

Blackjack 

Caverns of Mars . 

APEX CASSETTES 

Avalanche . 

Outlaw/Howitzer . 

747 Landing Simulator .. . 

Eastern From .. 

Dog Daze , ... . 

Reversi II . . 

Blockbuster .. 

7-Card Stud . . 

Downhill. 

Video Math Flash Cards . 

Letterman.. 

Wordmaker . 

'Cubbyholes . .. 

DISKETTES 

Data Management System 

Family Cash Flow . 

Family Budget . 

Advanced Music System . 

Eastern Front .. 

Supersort ... 

Insomnia.. 


Screen Writer II 
The General Manager 
The Dictionary .. 

Speed-ASM . 

Expediter II . 

Memory Management! II 

Lisa 2.5 . 

L>sa Educational System 
PEECHTREE SOFTWARE 
General Ledger 
Accounts Receivable 

Accounts Payable . 

Inventory 

Payroll 

Peachcalc Electronic 
Spreadsheet 

Telecommunications . 

Spelling Proof Reader .. 
Mailing List Manager .... 

PeabMext . 

SENSIBLE SOFTWARE 

Back It Up . 

Disk Recovery ... 

Disk Organizer II . 

Multidisk Catalog 
Super Disk Copy . 


5299,00 

$299.00 

5299.00 

$299.00 

$299.00 


$269 00 
$269 00 
5250 00 
5289 00 
£350.00 


ajmbia.speli.eji 


SOFTWARE-FOR YOUR APPLE H + 
ART-SCI INC. 


Sensible Speller Superiext 
Formal 


Business Forecasting 
Model 



$189 0G 


Magic Window 

Magic Mailer.. . 

Magic Words ... 

Magic Pak — Includes All Three 
Magic Wrndow II . 

ASHTONTATE 

Dbase II {Apple)... 

Dbase M {Apple 4SKi . 


CompuShrck 

Business Hume Computers ' 

2630-H Walnut Avenue. Tustin. CA 92680 


We Are The Systems Specialist 


(714) 730-7207 Telex 18-3511 Ans Bek ESMA 
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Listing 2; These loops exercise parts of the board for observation by oscilloscope. (See 
abo photo 4a.) Remember to disable the chain not being tested. 


0000 

21 06 00 

LD HL,! 

; Reading test. 

0003 

11 80 7F 

LD DE,RAM 

; Row“0s, col = Is 

0006 

1A J 

1 LD A,(DE) 

; Observe 

0007 

E9 

JF (HL) 


0006 

12 

LD (DE),A 

END 

; Write test (same loop) 


7F7D 

21 80 7F 

LD HL,7F8Q 


7F80 

E9 

JR (HL) 

; Observe an op-code fetch 



END 

; Used for photo 4a 


listing 1, on page 372)* Run the test 
overnight* When you see no errors, 
celebrate and continue with the next 
section* 

Alas, a swarm of potential bugs 
could plague your new card. Using 
the divide-and-conquer method, you 
can sort them into bus and on-card 
categories and chase them all down. 

First, eliminate the most obvious 
bus problems. Dig out the schematics 
of your other cards to see if any of 
them are using pin 67 for anything 
but PHANTOM. If one is, remove 
the jumper at J2. Check the proces¬ 
sor-board schematic to find out how 
it derives the status signals. The most 
common processor board will be a 
280 driving a few gates (probably 
74LS02). For this board, connect by 
jumper pins 1 and 2 on J3, as well as 
pins 5 and 6* If your system is an 
8080A, using an 8228 to derive 
sMEMR, place the read-status jumper 
on pins 2 and 3 of J3* If your system is 
an 8080 with no 8228 or a Z80 inside 
a spiderweb of gates and one-shots 
{monostable multivibrators), try 
moving the other jumper also. 

In the worst case, you may have to 
figure out what the status lines from 
your particular processor really do 
and use them to set the three request 
flags via some special circuit. (I will 
be glad to help readers who send all 
the details of their problems, along 
with a self-addressed, stamped 
envelope*) Most non-8080 processors 
have a lot of trouble generating 
pSYNC, so you might look there 
first. Some processors generate the 
S-100 clocks with one-shots, also 
suspects* 


If you have the Z80 version and the 
card doesn't work, the bug is prob¬ 
ably on the card. I debugged the pro¬ 
totype with only a computer, a 
5-MHz oscilloscope, and a logic 
probe* Starting with a valid sche¬ 
matic means you can probably find 
your manufacturing problem with 
just a probe. 

As you can see in figure 3 (March 
BYTE, page 318), all activity on the 
card propagates down two chains: 
refresh and memory. The chains 
share the cycle generator, its clock, 
power, and the memory devices 
themselves. Because the refresh chain 
runs (when all is well) by itself, it's 
easiest to check first. If your probe 
can't detect a 25-nanosecond {ns) 
pulse, hook up a Schottky one-shot 
on a breadboard for these tests. 
Check the refresh chain with no other 
cards plugged into the S-100 bus. 

Check to see if the clock is running. 
If it's not, try a 74LS04 in the socket. 
The clock ripples through the timer 
and sets the refresh-request flag 
(103, pin 5). Check whether the flag 
is stuck and whether the pulse gets to 
IC4, pin 4 (ANY REQ). IC4 should 
cycle, clearing the flag again. This 
logic is self-clearing for any initial 
state, so any stuck flag reveals a 
defect. IC4 will cycle every 10 micro¬ 
seconds (/is). Refresh cycles make 
pulses on 1C3, pins 2 through 6, that 
reach IC20 (address selector) and 
IC19* ICll counts, producing long 
square waves (down to 1 kHz). If any 
of this isn't happening, the break in 
the chain pinpoints the trouble. 

Because the TTL is static logic, you 
can run it very slowly* (I first ran the 


board at 1 Hz to check the gross logic 
design.) CK 5 will still be 20 ns to 
40 ns long, however* You can there¬ 
fore root out a total failure using 
LEDs (light-emitting diodes). Some 
devices (the ''untested" or "hobby- 
grade" ones), though, fail only their 
AC timing tests, and they'll seem to 
work at low speeds. 

The memory-cycle chain is more 
complex, but its shared parts have 
been tested already. The easiest part 
to check is the read-buffer latch 
(1C24) and its interface. Unplug the 
memories. Stick a 470-ohm resistor in 
each of eight memory sockets be¬ 
tween pin 14 and either pin 16 (logic 
0) or pin 9 (logic 1), and try to read 
the test pattern formed by using your 
monitor* If you can't read the proper 
pattern, lift pin 11 of IC12 and try 
again. This test checks the path 
through Jl, MADDR, TALK, and the 
output latch. If lifting pin 11 of IC12 
makes it work, you have trouble 
around the CAS gate. 

To check the write logic, probe 
memory pin 3 as you write with your 
monitor* There should be one pulse 
per write. (Be sure Jl is properly con¬ 
nected by jumper for this test*) The 
chain from MWRT to pin 3 is simple. 
The write-request flag must be free to 
change state. 

If you have an oscilloscope, it's 
easy to follow pulses through both 
chains. You can check the signal at 
various points by lifting one of the 
request-flag pins and exercising the 
board with a tight software loop as 
you observe the other chain (see 
listing 2). Remember that extra activi¬ 
ty is as bad as no activity* CAS 
should stay high during refresh 
cycles. WR (write) should stay high 
during reads* CK5 should never be 
low for more than 50 ns; it may be 
hard to see, but it can trigger a 
74LS74 clock* 

Before giving up, have a friend 
double-check the board for you* 
Some people can check the same error 
a dozen times and never see it. Per¬ 
haps the information in listing 1 and 
photos 4a and 4b on page 370 can be 
used to some advantage. 

Think Big 

In part 1 of this article, I mentioned 
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XEROX 


Okay. Tell me how I can replace my 
impact printer with the Xerox 2700 
and get speedy printing, too. 

Name/Title_ 


Company- 
Street_ 


.State. 


City_ 

Zip_ 

Mailto: Keith Davidson, Xerox Printing Systems 
Group, 880 Apollo Street, El Segundo, CA 90245. 
Or call (213) 615-6329. 


TeI.X 




r.i 

Okay. Tell me how I can replace 
my line printer with the Xerox 2700 
and get letter-quality printing, too. 


Name/Title. 


Company- 
Street_ 


City_ 

Zip_ 


.State. 


-Tel.X 


L 


J L 


Mail to: Keith Davidson, Xerox Printing Systems 
Group, 880 Apollo Street, El Segundo, CA 90245. 
Or call (213) 615-6329. 


There are two ways 

to look at the Xerox 2700. 



The first is as a letter-quality printer. 
The second is as a speed printer. 

That’s because the Xerox 2700 dis¬ 
tributed electronic printer 
actually functions as both. 
But in a very creative way. 
You see, it doesn’t limit you 
to typical word processor 
and data processor type styles. 

It lets you choose from a wide va¬ 
riety of font sizes, designs, styles and 
weights. And it lets you change them, 
even within a single line, if you want. 

It also lets you print logos and sig¬ 
natures, actually format a page with 
headings and subheadings, and create 
simple forms or bar charts. 


So your documents end up with a 
customized, print-shop look. 

And the people you send them to 
end up getting them at a handy 12 
pages per minute. 

But what’s nicer is, the Xerox 2700 
is very small. And very quiet. So you 
can place it exactly where it’s most 
convenient for the people who need it. 

Terrific, you may be thinking, but 
what does this amazingly flexible, 
high-quality electronic printer cost? 

Not at all what you’d expect. 

To find out, just mail in one of 
our coupons. 

Either one will bring you a very 
pleasant surprise. 


XEROX® and 2700 are trademarks of XEROX CORPORATION. 
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Introducing 

_„. 


Megabyte 5.25” GENIE Winchester Drives 

RADIO SHACK 


APPLE II PLUS 


5 MEGABYTES 

sooncoo 


Talk about user friendly. .. 

Comprehensive system utilities 
package. 

I- Allows eight-character names 

to be assigned to virtual 
B volumes. 

User can back-up to either 

our 5 + 5™ removable Car¬ 
tridge Drive or to diskettes. 
Mix & match different system 
file types on the same disk. 
System status screen 

Up to 16 volumes on-line at a 
^ time. 

Genie Drives were built with the user in mind. A 

design backed by many years of experience, the 
Genie Drive is everything a user ever wanted in a 
hard disk. We offer the ultimate in hard disk mass 
storage systems that money can buy. 


10 MEGABYTES 

tORQRoo 


15 MEGABYTES 

SOQOC00 


20 MEGABYTES 

so-mcoo 


Precision Manganese-zinc heads 
Average access time 77 ms. 

File sizes 5-20 megabytes 
Power-on self test 
Built-in error detection and correc¬ 
tion 

System expandable to eight drives 
Comes complete with all necessary 
software and hardware 
No preventative maintenance 
required 
Built-in fan 

Operates 110/220 VAC 50-60 Hz 
One year warranty 

1 Manufacturer's suggested retail price. Includes all required components. 
ISM DOS Personal Computer Is a registered trademark of IBM Corporation 
Apple is a registered trademark of Apple Computer, Inc, 

Radio Shack is a registered trademark ol Tandy Corporation, 

CP/M and CP/M-0S are registered trademarks of Qlgltal Research. 


Available at your local computer dealer 

Sllil COMPUTER CORPORATION 

31125 Via Colinas #908 • Westlake Village, CA 91362 • (213)991-6210 


IBM 

APPLE II PLUS 

RADIO SHACK 

* Supports IBM * 

• Supports 

available soon 

DOS t CP/M46, 

DOS 3,3. 

S'100 

PASCAL 

CP/M. and 


• Ultra High 

PASCAL 

available soon 

Speed DMA 

* Soot from 


data transfers 

Hard Disk 


* Only uses one 

• Can assign 


slot In your 

Hard Disk vol¬ 


JBM-PC 

ume to any 


* Allows you to 

slot or drive 

__ _ 

run with up to 

number in the 


four floppy 
disk drives 

system 
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Introducing 


5.25" Removable GENIE Winchester Cartridge Drive 

IBM • APPLE II PLUS • RADIO SHACK • S-100 


The Genie Cartridge Drive is a revolutionary new 10 Megabyte Hard Disk 
Drive that includes a 5 Megabyte removable Winchester catridge. The 
cartridge Drive system simply plugs into your computer, and includes all 
necessary software and hardware. Genie Drives are compat¬ 
ible with most popular software, 
and each cartridge replaces 
. over 30 double-density 

floppy disks. 


nQ.agtrjdSb. Imagine, 5 Megabytes in the 
palm of your hand. These small Winchestercartridges 
are only .75 inches thick and 5.50 inches square. The 
disk itself is completely sealed from theoutside and all 
its hazards by a sliding door that opens only once the 
cartridge is firmly seated inside the drive. Long term 
availability of this cartridge Is assured by its adoption 
by several well known manufacturers including Pysan 
and Memorex, the world leaders in computer mass 
storage media. 


10 Megabytes of on-line storage. 

File sizes to 5 Megabytes. 

Power-on self-test. 

Easy back-ups in minutes. 

System expandable to eight drives. 

Built-in error detection and correction. 

No preventative maintenance required. 

Comes complete with all necessary software 
and hardware. 

MTBF 8000 Hours. 

Built-in fan. 

Operates 110/220 VAC 50-60 Hz. 

One year limited warranty. 

On/y $399500* 

COMPUTER CORPORATION 

31125 Via Colinas #908 • Westlake Village, CA 91362 • (213)991-6210 


Comprehensive system utilities package. 

Al lows eight-character names to be assigned to virtual 
volumes. 

User Can back-up to any Genie REMOVABLE Cartridge 
Drive, or to diskettes. Mix & Match different system file 
types oirthe same disk. 

System status screen messages. Up to 16 volumes on¬ 
line at a time. 


Manufacturer's suggested retail price, Includes all required components. 
Concurrent CP/M 06 Is a registered trademark of Digital Research. 

IBM Personal Computer is a registered trademark of IBM Corporation 
Apple is a registered trademark of Apple Computer, Inc. 

Radio Shack is a registered trademark of Tandy Corporation, 

Dysan is a registered trademark of DysanCorp. 


Circle 177 on 










Photo 4a: The Z80 dock runs a* 3.58 MHz, and the memory 
clock at 1 4.5 MHz. An op-code fetch (a short Read with Ml 
high) sets two request flags. The first RAS pube is the actual op 
code being fetched , and the one on its heeb is a "hidden 
refresh ," The time elapsed for each ve rtical line on the scope face 
is 200 ns , The horizontal smear on RAS is the 69-ns latency 
time of the cycle generator. 


Photo 4b: This b a "scope loop ," /to those in listing 2. The first 
sMEMR (high-going pube) fetches an indirect-read instruction 
(B*-(HL)). The next sMEMR carries out the instruction . 
Because HL points to the instructions location „ we have two 
kinds of read from the same location , The single RAS in the 
middle is the data read , Finally t an E9 hexadecimal (jump to 
(HL) ) is fetched , restarting the loop. 


that this card may be expanded to 
cover a larger address space and to 
support write protection and over- 
laid-page selection (sometimes called 
paging or multiuser). I have described 
in detail a 64K-byte memory, but for 
simplicity's sake the schematic (see 
figure 4 in part 1 in the March 1983 
BYTE, page 320) doesn't show any 
upgrade options. The fancy address¬ 
ing additions will fit on the card if 
you pack the circuit as tightly as 1 
did, but each user's requirements will 
be different. 

On the other hand, the upgrade to 
denser memory devices is easy. The 
4164 is a 64K- by 1-bit dynamic mem¬ 
ory device whose pins are almost the 
same as the 4116's, There is one more 
address pin (9), and there's only a 
+ 5-V supply, Here's how to use 
the 4164s: 

1. Get the board working with 4116s 
first! 

2. Remove the 4116s, the 7812, and 
the 7905 and its diodes. Replace 
the 7812 with another 7805. Mount 
a Ik-ohm resistor between pin 8 
and pin 1 of any memory device. 

3. Remove any capacitors from pin 9 
of the memory grid that used to be 
the + 5-V supply. Connect the 
pin-9 grid to the two dangling 
resistors marked by a star on 
figure 4). Make sure the +5 


voltage is no longer present on any 
pin 9. 

4. Move the two wires now on 
S-100-bus pins 32 and 86 to pins 16 
and 17, respectively. Each 8K-byte 
jumper now represents one 32K- 
byte block (for a total of 256K 
bytes). 

5. Install the 4164s. Run your tough¬ 
est memory test. The early version 
of the 4164 sometimes suffered a 
high error rate due to internal 
radioactivity, but this problem has 
been solved. 

As for the other upgrades, you can 
easily change the 2-bit bank-select 
latch (IC2) into an output port and 
control it via software. Be sure to in¬ 
stall only two jumpers on Jl, or the 
same 16K-byte block will appear all 
over your address space. 

To build a PC board that will pro¬ 
vide write protection for 8K-byfce 
blocks, change the input of the write- 
request flag (1C13, pin 12) from 
MADDR to the output of another 
multiplexer, controlled by a port in¬ 
stead of jumper straps. The port will 
then control the write enable to each 
8K-byte block. It should be cleared 
by a power-up reset, 

Large-Scale Integration 

The 4116 contains more than 


20,000 transistors. Why, then, can't 
we find an equally complex 1C to 
replace all that TTL7 The manufac¬ 
turers offer some dynamic RAM 
(random-access read/write memory) 
controllers and other support parts 
now (error-correction devices, line 
drivers, etc.), but most are still 
unavailable on the hobby market. 
The older ones. Motorola 3242 and 
Intel 8202, provide only a 7-bit ad¬ 
dress path with no latches in it. These 
parts do not support the 4164, which 
is now the preferred device for new 
designs. Some new parts, now in 
volume production, are National's 
DP8409, TI's TMS4500A, Intel's 8203 
and 8207, and AMD's Am2964B, 
These devices support the 4164, 
During the time this article was in 
production, my associates at Video 
Concepts of Maryland (4401 East- 
West Highway, Suite 408, Chevy 
Chase, MD 20014) have developed 
my hobby project into a commercial- 
quality printed-circuit board. They 
have added addressing accessories 
that support most of the de facto 
standard operating systems used in 
S-100 machines. The card easily ac¬ 
commodates 4116s, 4164s, or the 
newly available 41256s (you guessed 
it: 256K bits in one 16-pin package!), 
and it uses the Am2964B to save 
about half the small TTL devices 
shown in this article. ■ 
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APPLE * ALTOS - ATARI * MAXELL ■ DY$A H - EPSOM - CCS « SHARP * CASIO * HP - VERBATIM • MEMOREX * SOROC • CORVUS * ADOS 


MICRO 


BUSINESS WORLD INC. 
Information Line (213) 99G-2252 
TOLL FREE MAIL ORDER LINES 
(800) 423-5886 Outside Call i 



| SPECIAL OF THE MONTH imT 

DISK DRIVES FOR THE PC 

DOUBLE SIDED/DOUBLE DENSITY 320K 

MSL 

$650.00 


ONE YEAR WARRANTY 

price $239.00 



PLUG-COMPATIBLE DRIVES 
RANA ELITE I 

W/CONTROLLER W/QUl CONTROLLER 

WSL OUR PRICE I M sl OUR PRICE 

549.00 449 Qfl 329.00 

MICRO-SCI A2 

W/CONTROLLER W/OUT CONTROLLER 

MSI OUR PRICE] Mst OUR PRICE 
519,00 379.00 1 409.00 299.00 


APPLE II 
PLUS 


PERSONAL 
* COMPUTER 

I a INCLUDES 

2 Drives DS/DD 
Color Graphic Board 
64K Memory 

12" BMC 
GRN PHS 

OUR PRICE Coat, 

3550 00 %im QQ 555.00 

p Subject to availability 



ALTOS 8 BIT SYSTEMS 

200 -BASED MULTIUSER 

WINCHESTER HARD DISK AND FLOPPY SYSTEMS 
INCLUDES MP/M II OPERATING SYSTEM 



3 

Model No. 

He. «r Flippy Dbki 

Ffoppy Bbh Starapi 

SumBited Lisl PrvcH 

Oiii Pnca 

8 

Series 5-15D 

2 

2 Mb 

S2.990 

$2,449.00 

t 

Series 5-5D 

i 

t Mt5 

$5,490 

$4,200.00 

T 

560 TO 

l 

t Mb 

“^6.490 

£5.427.00 


ALTOS 5-150 APPLE III 

Base Price S2990 $2995 I/O Port 

Disk Drives: 2 1;a(l<H&$450 RAM 

Capacity 2M bytes 32DK bytes (tar bom) Processor 

Video: User Opl. CRT Monitor included Gamp liter 

Nirmindl Cost. SflCul average Manila' included Grade 

Operating Syst. MPM included Appte POS Dat Matms 

CP/M MP/M MPM included CP/M@»65 Printer 

Basis COS available not available- TOTAL 


ALTOS 5-1 5□ APPLE III 
3ser, t paia^s 1 ser, t par, = 



t92 K 

m a 

industrial 
User Opt 
(3-SGOa 
$4350" 


t zaK 
650PA 

StanfianJ 

User Opt. 

Q $600 

$4675' 


APPLE PERSONAL, 

COMPUTER _ 

PERIPHERALS AND SOFTWARE 

HARDWARE MSL 

Vide* Combo Package 3 75 DO 

Vide* Videolerm Card 345 00 

Videx Keyboard F nha neer II 143 00 

Microsoft Sallcard wrtlt CP/W 345 00 

Microsoft Premium Pek 695 00 

Microsoft 16 K Card 99.95 

PCfAppll Card (4 MHZ version! 445 00 
PGP An pi I Card |1> MHZ version I 595.00 


Corvus Winchester 5 MB 
Corvus Winchester 10MB 
Corvus Winchester 20MB 
Saturn Systems 3?K 
Salem Systems -&4K 
Saturn Systems ] 28K 
HaysMicramodeui II 
Hays Smartmodem 
Kensington System Saver 
MS R RF Modulator 
MS Fl Suiter Fan 
Grsppler + 

Practical Peripherals 

MicrDbuffar II lfiK 


2.495 00 
3.495.00 

4.495 00 
249.0 D 
425.00 
599 00 
379.00 
279 UD 

90 00 
30,00 
50.00 
17500 


259.00 

239.00 

115.00 

235,00 

499.00 

7250 

339,00 

449.00 

1,949,00 

£>49.00 

1099.00 

313.00 

45100 

mm 

225,00 

M.00 

22.00 

37.00 

13500 


259 OD 5.01} 


Practical Peritlrarats 



MiC'obu'fe: H J2h 

299 00 

239,00 1 

Prometheus Versa Card 

399.00 

149.00 

SVAOisi 2+2 Controller DSSD 

395 00 

335,00 

SVA Disk 2+2£ontroilei D5DD 

595.00 

m.m 

SVA App-L Cache 255 K Memory 1.200 00 

1,049.00 

TCteystrck 

59.95 

42.00 

TS Select-A-Porl 

59 95 

42.00 

VlfesiMJ Micro WtHHl 80 

249.00 

17900 

Wesper Mtcrq BP0 1E K 

175.00 

139,00 

Wesper Micro BPO 32K 

21900 

159.00 

Wespr Micro 5DBEEK 

249.00 

139,00 

Wesper Micro SOB 32K 

279.00 

229.00 

BMC 140) #(RCB Interface 

595.00 

319.00 

ALS l Card #,'CPW for Apple II 

349.00 

209,00J 


j pj j~j 

PERSONAL mJi 
CGMPU E 
PERIPHERALS & SOFTWARE 

HARDWARE MSL 

QUA DRAM Quid board 4 function brd 
with 64 K 
with ?K K 
Quad Color II 
With 640x240 
Quad Cater III 
With 640x400 Resolution 
Printer Card wtoble (parallel] 

Pr-rter Card w/cable (serial] 

Davong Hard DisAs 


595.00 
995 00 


575 00 


150.00 
159 00 
17900 


659.00 

109.00 

139.00 

CALL 


SOFTWARE 

Z«h I by Intocom 
7ork il by Inlocam 
Zcrk in by Irtocom 
Snooper Troops 41 by Spinnaker 
Snooper Troops t2 by Spinnaker 
J Eidl r.F by InfoCon 
Ftijht Simulator by M iwosoft 
Stare rass by Infocom 
Story Machine by Spinnaker 
The home Accountant 
by Continental 
VisiGalc by VinConp 
Word star by Micropro 
The Tar Manager by Miciolab 
Visifile by VistCarp 
Supercalc by Sorcrni 
dBase II by Ashton Tate 
Personal Investor by PBL 


39 95 
39.96 
39 95 
44 95 

44.95 
49 95 
49 95 

39.95 
34 95 

15Q 00 
250.00 
41500 
250 00 
300.00 
295 00 
70000 
145.00 


2150 

at.SD 

33.50 

33.50 

37.50 

2150 
26 50 


499.00 

119 M 


APPL 



CALL FDA PRICE 


‘SuDjecl to availability 

WORK ALIKE WM I 

$YSCQM - THE APPLE II MscmlT 


APPLE II 

1430.00 


OUR PRICE 
849.00 


RADIO SHACK 
TRS 80 MOD III 

WI48K 
12 DRIVE 
RS232 



OUR PRICE 
$1733.00 


[M 


HEWLETT 

PACKARD 


HANDHELD CALCULATORS 
AND COMPUTERS* 

HP IOC Slim-Line Prog. Scientific 
HP 11C Slim- Line Adv P log Sc i 
HP-12C Slim-Line Advfmsn Pro* 
MP-15C Stim Line Advanced 
Programmable Scientific 
wfMatrices 

HP-ISC Slim-Line Prog far Digital 
Eteclrahics and Com put Science 
HP 41CV Handheld Camp 
wilh 5X Memory 
HP-97 Desktop Fulty Prog Print 
Card Reader !w4IGWC 
Printer lor41CV/C 
Opl cal Wand For 4] CY/C 
Quad Ram L qua Is 
4 Mem Mods 


8000 
100.00 
[50 00 


79.00 

129,00 


135.00 119 DO 

ISO 00 123,00 

275.00 209,00 

75DOO 

215.00 

385 00 

125.00 

95 00 (LOO 





S-100 PRODUCTS 

Mi BOARDS ASSEilSUD A TESTED! 


CALIFORNIA 


Our 

COMPUTER SYSTEMS 

MSL 

Price 

2-80 CPU 

325.00 

2^9 00 

Du*, ContrpllerfCPM 2.2 

425.00 

339^00 

64 H, Stall-: RAM 1200 nsl 
MairdTame llflu'60 H2 

750 00 

549DD 

v 220W50HZ 

575.00 

475.00 

2 Serial Pori+2 Parallel 

36O.O0 

2B9.DO I 

CP/M 2.2 

15OO0 

119.00 J 



THE APPLE COMPATIBLE" 
ALTERNATIVE 

FRANKLIN 
BUSINESS 
SYSTEM 

Franklin Ace 1000 system ■ 64K ■ 
Disk Drive with controller card * 
green phs. video monitor. 

Available In Store Only 

S1395.00 

SAVE $1000 COMPARED ID APPLE SYSTEM 


OSBORNE 

RSQNAL COMPUTER 



INCLUDES 
SOFTWARE 

• CPM • MAIL MERGE 

* WORDSTAR • CB BASIC 
■ SUPERCALC ■ M BASIC 

OUR PRICE 

i 1795.00 



PRINTERS 


EPSON 

Epion MX 80 T Tv 
Epson MX-MFfrtype HI* 
Epson MX IDO Type III* 
*w/gnptiiH 

OK ID AT A 

O - data 82A #(tractor $0 cal 
On da In 33A WUrwtor 132 col 
Ok data 34 P L 32 coL serial 
Or td a la 845 152 Col para llel 

c. rroH 

C. ttoh F ID 40 ci>5 (paraIteb 
C. fteh F 10 40 cps ’striaii 
C. Huh Pid# rite; Iparalleli 
C. rich Pro#iiter iserial:* 

SMITH CORONA 


549,OD & Qfl 
39900 
1395.00 
1495.00 

179500 
1895 OQ 
695.00 

749.00 S5i 0 O 


TP 1 LeHer Quality 

895 OQ 

5S9.00 

Tractore 

150.00 

mm 

STAR MICRONIC 



Gemkiii 10 

495 DO 

171.00^ 


[MODEMS 


> 

UlIT 

NOVATION 

MSL 

Pries 

Cat 

159.00 

149,00 

D-Cal 

19(9.00 

1SI.D0 

Aute Get 

24900 

209,00 

212 Auto Cat 

E95.00 

029,00 

Super Mike 

14.95 

12,95 

Apple Oat II 

33900 

261.00 

2 12 Apple Cat 

725.D0 

CE9.00 

KAKS MICROCOMPUTER PRODUCTS 


Hays Stack Smartmodem 

289QO 

229.00 

Smart Modem 1200 

699.00 

929.00 

Micramadem 100 

399.00 

299.00 

ANCHOR AUTOMATION 



Sifenahnsn Modem MK \ 

99.00 

79,00 

Mark VI1 1 A Lite, Answer, 1 Dial: 

159,00 

I25.t»^ 



Wi: reserve iba n-ghi io eorriecl typagrapnicdi 
errors. This ad supercedes all previous ad5 
Prices subpet id change withoui nonce. 

10720 Oxnard, 4103 

Tarzana CA 91356 ‘Catitornia. restdente ad-d 6Kz% saies tax 
,n CA.»»g« E .* Ad{J 3Vo Sflipp|ng 4 HandJjnfl _ 

_ surcharge rur creait cards. Order tannol be 

shipped unless accompanied by payment, 
inciudmg shipping handling and tax where 
applicable 

TOTAL ORDtftS _ _ _ 

TAX IF APPLICABLE*_ 
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Listing 1: Use this program to convince yourself the card is really working. The program writes a test pattern , waits 5 seconds (to 
test refresh), checks the pattern , and inverts the pattern. After two passes, the main loop has tested each cell with a 0 and a 1. The 
program calls monitor routines for I/O „ as described in the equates at the top. You will have to fill in the addresses for your 
monitor. It prompts for the limits of memory in order to tesf and for a character in order to flag continuous or once-through opera¬ 
tions. 

A counter is maintained for each 4116. The low byte counts errors , and the high byte records the error pattern. The counter dump 
forms a map of the board (front view), so that you can see a bad device easily. A dump of all Os says all is well. 

The column buffer register isn't exercised by the test . To check it t use your monitor to write at 1000 hexadecimal. Check that the 
byte you wrote doesn't appear at addresses 1080 f 1100 f 1200 * . . , 3000 hexadecimal An open or stuck bit would cause the same 
byte fa appear at two locations . 


confidence oy rp SPltier 

and Phil Perucci 

This program will count errors in an expanse of RAH, 

It requires external I/O routines tor lb bit numbers, and for ASCII, 
A slnqle pass will count ALL errors, and once there are no nard 
errors, the continuous mode will accumulate soft errors, 

Stuck RAH address lines win appear as laroe chunks of errors. 
The column address buffer realster, and address lines A7-Aib are not 
tested. 






t 

Fill 

in the locations of your monitor routines: 

F7E4 




1 

SF16IN 

EQU 

0F2E4H Type 

a space, then get a number into HL, 

F 317 




OUT 16 

EQU 

OF 3 1 7b Type 

out value in hL, 

F3 55 




A5CGUT 

EQU 

OFlSSrt Type 

A nut as ASCII, 

F 361 




ASCI 

EQU 

0 F3 6 1 h Get - 

an ASCri character into A. 

F015 




CRLF 

EQU 

0F015H Type 

carriage return, line feed. 

FOB l 




yermon 

? 

TIA 

1 

EQU 

OFOaiR Graceful monitor re-entry point. 

0093 




EQU 

9IH oata 

retention tim r constant (about 5 sec,) 





1 

f 

I 

SAFE 

The 

test resides in 

IK nf known good RAH, beginnlnq at SAFE, 

0000 




EQU 

oooo 


0000 




J 

ORG 

SAFE 


onoo 

00 



f 

TIHES 

Db 

0 

single or running test. 

0001 




ERRS 

D5 

64 

Bit error count, (32 words) 





f 



Low oyte counts errors. High byte records 





f 



error bit pattern, (ERRS) refers to Rank 0 





7 



nit 0, (ERrs+ 63) refers to hank 3, bit 7, 

0041 

00 

00 


WASTE 

DW 

0 


0043 

00 

00 


STROUD 

DU 

0 

Start of Hyo, Memory Under Debuq,} 

0046 

00 

00 


ENDHUD 

t 

STAK 

l 

BEGIN 

Dri 

0 


0 3 F D 




KUU 

5AFE+3FDH 


0 04 7 

31 

FD 

03 

LD 



0 04 A 

3E 

40 



LD 



Q0 4C 

CD 

6E 

00 


CALL 

ASCQ 

Prompt for lower test limit. 

0 0 4 F 

CD 

£4 

F2 


CALL 

SPi614 


0067 

22 

4 3 

00 


LD 

CSTRMUD) ,hl 

save lower limit. 

0055 

3E 

IB 



LD 

A,'|' 


0057 

CD 

6E 

00 


CALL 

ASCO 

Prompt for end of supposed RAH, 

00SA 

CD 

E4 

F7 


CALL 

SP16TN 


0050 

2? 

45 

00 


LD 

[ENDM UP 3, HL 

UPoer limit. 

0060 

3F 

SB 



LD 

A, 'X' 


0062 

CD 

6E 

00 


CALL 

ASCD 


O0b5 

CD 

61 

F 3 


CALL 

ASCI 


0068 

32 

00 

00 

l 

1 

LD 

(TIMES) t A 

Continuous test? 

(H>6B 

C3 

78 

on 

JP 

GENTP 


0G6E 

C 3 

55 

F 3 

A5C0 

JP 

ASCOUT 

Eases relocation for you. 


00 7 R 


007 R EP 5B 41 00 

Q07C 0E 00 

007 E 70 

007F Ad 

00B0 12 

00R1 CD CD 00 
0084 28 03 


f 

t 

t 

GENTP 

HNETP 

I 


0RG 78H 

Loop to write a test patterns 
LD DE,ISTRHUD) 

LD C,00H Positive mask, (Neg. * FFH) 

LD A, E 

XQR C 

LD CDF),A The positive test pattern is simply 

the low byte of the address, 

CALL CPDeHL 

JR Z,TPISIN 
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Powerful Cf^M Software. 

For Apple, Osborne, Xerox, Kaypro, North Star, SuperBrain, Heath/Zenith, and others. 

Now only 9 b 95 each! 


NEVADA 

COBOL 

was $199.95 now only $29.95. 

When we introduced Nevada COBOL in 1979, it was loaded with 
innovations* Today’s Edition 2 is even better! 

□ Extremely Compact. You can compile and execute up to 2500 
statements in 32K RAM, 4000 statements in 48K, etc, 

□ It's based upon the ANSI-74 standards with level 2 features such 
as compound conditionals and full CALL CANCEL. 

□ You can distribute your object programs royalty FREE! 

□ You get a diskette, 153-page manual with lots of examples and Id 
complete COBOL source code programs. 

Also available: COBOL Application Packages, Book 1 $9.95 


NEVADA 

FORTRAN 

was $199.95 now only $29.95. 

□ Based on ANSI-66 standards with some 1977 level features. 

□ IF,. THEN .. ELSE constructs, 

□ A very nice TRACE style debugging. 

□ 150 English language error messages. 

□ You get a diskette, 174 pages of Documentation and five sample 
programs. Requires 4SK RAM. 


NEVADA 

PILOT 

was $149.95 now only $29.95. 

□ Perfect for industrial training, office training, drill and testing, 
virtually all programmed instruction, word puzzle games, and data 
entry facilitated by prompts. 

□ John Starkweather, Ph.D., the inventor of the PILOT language, 
has added many new features to Nevada PILOT There are com¬ 
mands to drive optional equipment such as Video Tape Recorders, 
There's a built-in full-screen text editor, and much more. 

□ Meets all PILOT-73 standards for full compatibility with older 
versions. 

□ You get a diskette, 114-page manual and ten useful sample 
programs. 

□ See Review in Microcomputing, January 1983, page 158. 

NEVADA 

EDIT 

was $119.95 now only $29.95. 

□ High quality text editing for micros! 

□ A character-oriented full-screen video display text editor designed 
specifically to create COBOL, BASIC and FORTRAN programs. 

□ Completely customizable tab stops, default file type, keyboard 
control key layout and CRT by menu selection, 

□ The diskette comes with an easy to read manual. 


To maXe our soli ware available to even more micro users, we've slashed our prices. 
What's more, we're offering a money back guarantee. If lor any reason you’re nol 
completely satis lied, just return the package—in good condition with i he sealed 
diskette unopened—within SO days and we ll refund your money completely 

This is a limited time offer, so order yours todayl 

Shipping^handllng fees. Add $4.00 for first package and $2.00 each additional 
package OVERSEAS Add $15.00 for firal package and $5.00 each additional pack¬ 
age Checks must be in U.S. funds and drawn on a US. hank! 

Trademarks: C PtM, Digital Research; TRS-&Q, Tandy Carp ; TeleVideo. TeleVideo 
Systems, Inc,: Apple It, Apple Computer Inc.: Osborne 1. Osborne Computer Corp ; 
Xerox 820, Xerox Corp.; Kaypro, Non-Linear Sys ; Heath/Zenilh, Heath Go ; IBM. 
International Business Machine. Corp, © 1983 Ellis Computing. 

MAIL TODAY! To: Ellis Computing 
3917 Noriega St. 

San Francisco, CA94122 
(415) 753-0186 



ELLIS COMPUTING 


The CP/M-80 Operating Systems and 32K RAM are required. 
Indicate diskette format: 

8" □ SSSD (Standard IBM 3740 format) 

5Yd" □ Apple CP/M D Osborne 

□ North Star DD □ North Star SD 

□ TRS-80 Mod I (4200 hex) □ TRS-80 Mod 1/Mapper 

□ Heath, Hard Sector O Heath, Soft Sector 

□ MlcropoNs Mod II □ Superbrain DD DOS 3,X 

(512 byte sectors) 

□ Xerox 820 (Kaypro) □ TeleVideo 

Indicate software packages: Q COBOL □ PILOT 

□ FORTRAN □ EDIT 

Send my order for __packages @ $29.95 each Total 

COBOL Applications Package @ $9 95 each Total 

□ C hec kendo sed 1 n CA add sales tax 

Shipping/handling_ 

□ MasterCard □ VISA TOTAL _ 

#---- Exp. Date__ 

Signature_ 

Ship to: 

Name____ 

Street ________ 


City/St/Zip 


L 


Country 
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HARDWARE 

IBM PC CALL 

Amdek Color II RGB Monitor 799.00 

Amdek 3" Dual Disk Drive 785.00 

BMC 1 r Green Monitor 149.00 

BMC Color Composite Monitor 
With Sound 399,00 

BMC Hi-Aes HGfl Monitor 759.00 

Computer Peripherals 64K flam 199 GO 

Computer Peripherals 128K Ram 375.GO 
Computer Peripherals I/O Printer 
Interface {A Ports) 159.00 

Computer Peripherals 84 I/O 
Memory Card 299.00 

Computer Peripherals Octopus 
Primer Butter 165,00 

Corona SMB Winchester CALL 


Corona 10MB Winchester CALL 

M & R SuperMod/5 59.00 

Micro Bulfer in line. (32K) 259.00 

MPI 320K Drive 299.0Q 

PGS Hi-fles RGB 12" Monitor 75900 

PMC Disk Drive . 199.00 

Ram Plus Quad Board 449.00 

Tandon TM 100-1 Disk Drive 219.00 

Tandon TM 100-2 Disk Drive 299.00 

TG Joysticks 49.00 

TG Trak Ball 55.00 

Tech Adam & Eve Paddles 29,00 

64K RAM Card 199.00 

128K RAM Card 375.00 

J92K RAM Card 499,GO 

256K RAM Card 635.00 

64K Kit (9 64K x 1 Chips) 119.00 


Apple-Compatible 4flK Computer with Super 5 Dish Drive and Controller. 
BWIC 1Z" Green Screen Monitor,.. NOW—*1 25 5 00 


Same system with a 64K Franklin Ace 1QOO .SI525.00 

Same system with a 48K Apple He ... ..SI 595.00 


with Palomar! 


Palomar features a complete selection of Apple and 
IBM Software. Calf for details. 

APPLE 



Call us toll-free and discover big, big 

savings! Depend on Palomar for great backup, 
too. (1) Expert technical advice. (2) Fast response 
on orders. (3) In-house service repairs. (4) Guaran¬ 
teed satisfaction. 


Many items are not listed. Please call our 800 number if 
you don't see what you’re looking for. 


HARDWARE 

ALS l Card 159.00 

AL5 CP/M Card ,379.00 

ALS CP/M Card with SuperCalc 595.OQ 
Apple It Plus CALL 

CCS IEEE Card 17500 

CCS Analog/Digital Card 105.00 

Com rex Clock Card 69.00 

C PS Mult I Junction Card 179.00 

Echo It Speech Symhesizer 125 00 
EOF AC Surge Protector 49.00 

EDP EMI-RFI Filter 39.00 

txpandapart-6 Ports With Speaker 55.00 
Hayes Micromodern II 299.00 

Microhufler II 16K 219.00 

Microbutler II 32K 245.00 

Micresult ZBQ Softcard with CR/M 265.00 
Microtek T6K Ram Card 79 00 

Microtek Parallel Printer Card 69 00 
Microtek Graphics Card 109.00 

Microtek Graph i cs C ard-16 K 185.00 

Microtek Graphics Card—[32KJ 235.00 

Microtek Graphics Card-j64K) 305.00 

Microtek G Disk (128K) 399.00 

Microtek Magnum 80-Column Card 209,00 
M ounta i n Computer Rom wn ter 145.00 


Mountain Computer Ramplus (32K) 179.00 
MPC Serial Printer Card 89.00 

M & R Super Fan 40.00 

Nikrpm Master Diagnostics 45.00 

Novaiion Apple Cal 299.00 

Novation Expansion Module 35.00 

Novation J-Cai 139.00 

Novahan Handsel 27 00 

Numeric Key Pad 150,00 

Paymar lower Case Adaptors 
Old (Rev. 16) 29.00 

Hew (ftev. 7) 19.00 

PC PI Appli-card, Mult ilunct ion 
Z 80 Card 395.00 

PC PI 88 Card—16K CPU 659.00 

Sof [works R.O.S. 559.00 

STB 64K Expansion Card 239.00 

STB 128K Memory Card 399,00 

System Saver -Fan/Outlets/Switch 7900 
TG Game Paddles 29.00 

TG Joy Sticks 45.00 

TG Select-A-Pert 45.00 

Vrdex 80 Column Card 279.00 

Videx Enhancer H |Rev 7) 119.00 

Vtdex Function Strip 65.00 

\Aewmax 80 199.00 
































PERSONAL COMPUTERS 


ALTOS 

ACSS0D0-2 3199.00 

ACS 8000-15 .4399.00 

APPLE 

Apple II Plus CALL 

Disk II D.O.S. 3 . CALI 

Disk II CALL 

BASIS 

108-0003 (64K) CALL 

iQa-0004 mm) call 

CHAMELEON 

IBM-Compatible 1995.00 

FRANKLIN 

ACE 1000 (64K) CALL 

ACE 10, Disk Drive.CALL 

IBM 

IBM PC . CALL 


MORROW 

Micro Daemon with Terminal & 1 Drive 

CAU 

Micro Decision with Terminal & 2 Drives 

CALL 

OSBORNE 

Osborne I Portable, Includes $200 

Extras .1795.00 

With Double Density Drives 1995.00 

TELE VI DEO 


TS 002 .3119.00 

IS 806 5735.00 

TS 816 10365,00 


VICTOR 


9000 (SS> 2 Single-sided Drives 

CALL 

9000 (DS) 2 Double-sided Drives 

CALL 

9000 (HO) t Double-sided Drive, 


10 Mb Hard Disk 

CALL 


DISK DRIVES 


Corona 5MB Winchester CALL 

Corona 10MB Winchester CALL 

Disk II Willi Con I roller Card CALL 

Media Distributing 11 Mb Winchester 
Subsystem 2595.00 

Media Distributing 22 Mb Winchester 
Subsystem 349500 

Media Distributing 44 Mb Winchester 
Subsystem 4270 DO 

Microsci A35 With Controller Card 375.00 


Microsci Controller Card 99.00 

Rana Disk Drive 319.00 

Ran a Cor (roller 109.00 

TEAC Super 5 Disc Drive 299,00 

TEAC Super 5 Controller Card 69.00 

TEAC Super 5 Double-elded 
Disk Drive 42900 

TEAC Super 5 Controller Card: for 
Double sided Disk Drive 109-00 


MONITORS 


BMC 

BM-12AU 12" Green 

69.00 

BM 12AU 12" Amber 

99.00 

BM-12EUN 12" Green 

149.00 

BM-14Q1 RGB with Card 
and/or Cable 

399.00 

BM AU919U Color, Composite 
Sound . 

. 399.00 

BM-AU9191U RGB for IBM-PC 

759.00 

COMREX 

CR 5500-12" Green 

155.00 

CR 6500-13" Composite 

CR 6600-13" RGB . 

315.00 

.429.00 


ELECTROHOME 


13" RGB 339.00 


13" Hi Res. RGB 

589.00 

Apple II interlace 

199.00 

IBM 16 Color Cable 

35 

TAXAN 

KG 12N-12" Green 

CALL 

KA 12N-12" Amber 

CALL 

RGB Vision M2" RGB 

CALL 

RGB Vision 111-12" RGB 

CALL 

RGB Apple II Card ... 

CALL 

RGB 11 Apple 11 Card with 
Text Color . 

CALL 


MODEMS 


HAYES 

Micromodem II (Apple II) 209.00 

Micro modem II With Terminal 

Program .315.00 

Micromodem 100 (S-100) 339.00 


ZENITH 

12" Green 119.00 

NEC 

PC-8041 A-12" Green 159,00 

AMDEK 

Video 300-12" Green 165.00 

Color j -13" Color Composite 349,90 

Color II -Hi Res. RGB 749.00 

Color 111 -Lo Res. RGB 439,00 

RGB Apple II Card 165.00 

SANYO 

9" Hi Res. Green .159.00 

12" Green Screen 135,00 

12" Hi Res. Green 209.00 

13" Color . 419.00 

13" Hi Res. Col Dr 899.00 

U.S.I. 

9" Green Screen .. 119.00 

9" Amber Screen , 155.00 

12" Green Screen 155.00 

12" Amber Screen ... 175.00 

RG.S. 

12" Hl-fles RGB tar IBM 759,00 


UDS 


103 LP Direct 

175.00 

103 JLP Auto Answer 

209 00 

202 SLP 1200 BAUD 

. . 255.00 

212 LP 

.469.00 


COMREX 

Comriter CR-1C . 

CALL 

NEC 

3510 RO Serial 

1515.00 

Tractor Feed 

69.00 

3520 KSR Serial 

2100.00 

EPSON 

3530 RO Parallel 

3550 RO IBM 

1695.00 

1880.00 

ASAP 2K Sena] . 

59,00 

7710 RO Serial 

.2325.00 

Camrex 4K Serial Buffer 

139.00 

7730 RO Parallel 

2395 00 

Microbuffer-16K Parallel 

139.00 

S023-A Dot Matrix 

489.00 

Micro butter-8K Senat 

139.00 

Bi-Directional Tractor (3500) 

230.00 

FACIT 


Cu t Sheel Guide {3500} 

90.00 

4510 

635.00 

Envelope Handler (3500) 

270.00 

Horizontal Tractor (7700} . 

150.00 

SMITH CORONA 


Bi-Directional Tractor {7700} 

345.00 

TP-I 599.00 


Friction Attachmeni (7700) 

35 00 

NOVELL 






Image 800 999.00 


OKIOATA 

Micrqlme 32-A 
Micro] ine 83-A 


489.00 

689.00 


Micreline 64-S 1199.00 

Microhne 84-P 1059.00 

2K Parallel Interlace 129.00 

Forms Tractor (82-A} 55.00 

OLYMPIA 

COMPACT Serial Interface 849.00 

ES 100 KflO 949.00 

ES 100 . 699.00 

Serial/Pa rail el Interlace . 250.00 

CCS Apple Serial Card 135,00 

SILVER REED 


EXP 550 ifcflal/Parallel Interlace 695 00 


STAR MICRONICS 

Gemini 10 CALL 

Gemini 15 CALL 

TEC 

PMC 6510 Parallel ... , 465.00 

PMC 6510 Serial 585.00 

ITOH 8510-A Parallel . 469.00 

ITQH 8510-A Serial . 619.00 

ITOH 1550 Parallel 750.00 

ITOH 1550 Serial 789.00 

ITOH F-10-40 1395.00 

ITOH F-10-55 .. 1795.00 


r^i 

maimrrhj^* 

L i J 


Palomar makes buying easy ... £ 

ORDER TOLL-FREE! Call 

800 - 237-3333 

In California call 800-338-5555 

Telex 697120-150 


TERMS OF SAli: Cash, Check, money order, bank wire transfer, credit card, or purchase orders 
frem qualified lirms and institutions. Please include telephone number with order and expiration 
date on credit card orders. California residents add 6% sales lax Advertised prices are lei 
prepaid orders F.O.B. shipping pom! Add 3% or S3.00 minimum tar shipping in lire U S. Pricing 
and availability subjecl to change without notice. Address written orders Id: 

910-105 W. San Marcos Btvd., San Marcos, CA 92069 
Telephone (619) 744-7314 



PALOMAR 


COMPUTER PRODUCTS 

Circle 326 on Inquiry card. 

























































Listing 
QOS 6 
0061 


00 0 9 
OOflA 

ooec 

OOaF 

0090 

0091 

0093 

0095 


00 a 5 
00 A ft 
00 A 0 
OOAF 
OObl 
OHtH 
0O d O 
DOBS 
GOBA 

00 dD 


OOCD 

OOCt 

OOCF 

0001 

OOD? 

OOQ 3 


OOPB 

OODF 

OOE2 

00E3 

00E4 

DOES 

0QE7 

OOEA 

DOES 

OOEC 


OHEO 
OOFO 
OO F 1 
GQF2 

00F4 


0104 
0105 
OIOS 
0101 
010 ft 
010F 
01 OF 

oiio 

0111 

0114 

0115 

0116 

one 


0120 
0129 
01 2A 
012F 
0130 
0133 
0134 


376 


I continued: 
13 


18 

F5 


AF 

06 

40 


11 

12 

13 

01 

00 

10 

FC 


06 

02 


00 

00 

00 

CD 

6 A 

01 

CD 

DB 

00 

CD 

04 

Ot 

CD 

28 

01 

3A 

00 

00 

F£ 

it 


20 

ED 


10 

ES 


Cl 

Bl 

F0 


R7 

E5 

ED 

El 

C9 


52 


ED 5B 
2 A 45 
1A 
AB 
A 9 

28 06 


CD 
78 
A 9 
12 

CD CD 

ce 

13 

18 EE 


79 

2F 

4F 


ED 

5B 

43 

2 A 

45 

00 

1A 



2F 



12 



CD 

CD 

00 

C0 



13 



10 

F6 


C 5 



E5 



DO 

21 

3F 

06 

04 


CO 

15 

FO 

C5 



06 

OB 



00 


43 

00 


00 


91 01 


00 


00 


00 



INC 

DE 



JR 

OWETP 


I 

J 

1 

TPISIN 

Setup trie tes t, 


XUR 

A 

Zero, 


LD 

B,&4 



LD 

DE,EPR£ 


CfRERH 

LD 

cde>,a 

Initialize error counters. 


IKC 

PE 



UJNZ 

clrerf 


r 

PAD 1 

l 

f 

LD 


Loop count tor slnoie test. 

D w 

0 t 0 , A , 0 t 

0,0 ,O f 0 

Main loon. 


TEST 

CALL 

LAPSE 



CALL 

BYTES 

Check pattern 


CALL 

COMpL 

Flip It 


CALL 

DUMP 

Dump error count, 


LD 

A f CTIMF5) 


CP 

M* 

□nee? 


JR 

NZrTFST 



DJ*Z 

TEST 


1 

P Af>2 

JP 

YEPhOn 

Done, 

DS 

16 


f 

1 

t 

CPDEHL 

Compare 

DE# HL 


Ok 

A 

Clr carry. 


PUSH 

HL 



SBC 

*L,DE 



POP 

HL 


J 

PAD3 

RET 


Zero If =, w|nus If DE>HL 

DS 

a 


1 

i 

Verify 

expected 

pattern 

BYTES 

LD 

DE,(STRMUD) 


LD 

HL,(EHDMUO) 

QWETST 

LD 

A,(DF) 



XQR 

E 



X OR 

C 



JR 

Z r 0KBYTE 


CALL 

RYFAIL 

Count the erroneous rams. 


LD 

A,E 



XOR 

C 

Recompute the expected pattern 


LO 

(DE 3 , A 

Remind tne flaky RAM p 

1 

□KBYTE 

CALL 

cpdehl 

TMs way, soft errs count 5ust 


RET 

Z 



INC 

DE 



JR 

□NETS! 


1 

PA04 

DS 

16 


1 

r 

Complement mask 

and test pattern 

i 


After t*p passes, main loop lias tried o's and 

i 


in each 

hit Ot MUD, 

i 

COMPL 

LD 

A,C 



CPL 


mask 


LD 

C,A 



ONEPLP 


r 

PADS 

f 

I 

1 

DUMP 


DBAKK 


LD 
LD 
Li D 
CPL 
LD 

CALL 

BET 

INC 

JK 

DS 


DE,{STRMUD1 
HL,(ENDMUOl 
A, (DEI 

(DE ) * A 
CPDFHL 
l 

OF 

□9EFLP 

16 


bam contents 


Dump out the 3? error counters 


PUSH 

PUSH 

LD 

LO 

CALL 

PUSH 

LD 


RC 

HL 

lX # EHPS+62 

R*4 

CRLF 

ac 

R, 8 


Dump In descending order, 
4 Banks, 


e aits. 


Listing 1 continued on page 378 
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A calculated 



Saving on 
electricity costs 
is as easy as 
switching light 
bulbs. This free 
slide rule calculator 
from Westinghouse 
shows you where 
to begin. 

CJse your Westinghouse 
Energy-Saving Calculator to take a 
hard nosed look at the lamps you are 
using now. Your calculator will help you 
select the most efficient type of lamps 
for offices, plants, show rooms and 
display areas. 

If you have fluorescents, substituting 
Westinghouse Econ-o-watf lamps for 
standard lamps will have an immediate 
effect of up to six watts per socket, with 
no appreciable change in light level. 

Or save up to 80 % in energy by 
replacing incandescent lighting with 
high pressure sodium lamps. They save 
energy while producing an equivalent 


light level. 

Westinghouse 
lamp products and programs are 
calculated to help save you from rising 
electricity costs. Our free calculator 
will show you how. 

Get your free energy-saving 
calculator now! Call 
toll-free 800-631-1259. 

®) Westinghouse 

V Lamp Divisions ^ 

Bloomfield, Mew Jersey 07003 


Circle 442 on inquiry card. 
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Listing I continued: 


0136 

3E 

20 


OBIT 

LD 

A f » 

H t 

0130 

CO 

6E 

00 


CALL 

Ascn 

0133 

PD 

66 

01 


hO 

h, tixn) 

cm 

do 

6E 

00 


LD 

L,CIX+0) 

0141 

CD 

17 

F 3 


CALL 

OUT 16 

0144 

PD 

2B 



DEC 

IX 

014^ 

PD 

2B 



DEC 

IX 

Q1 4 A 

10 

EC 



D J N Z 

obit 

014A 

Cl 




POP 

bc 

G14B 

10 

E 3 



OJ tit 

obank 

01 4D 

Cl 




POP 

HL 

014F 

Cl 




POP 

BC 

01 4F 

C 3 

15 

FO 


JP 

CRLF Blank line upon complete 

0152 




PAD 6 

OS 

24 





1 

I 

f 

LAPSE 

Delay (to test data retention while no mcyko's) 

016 A 

C5 



PUSH 

BC 

0168 

06 

93 



LD 

B,TjX Time is roughly proportional to T1X cubed. 

0160 

C5 



LI 

PUSH 

BC 

016E 

C5 



L2 

PUSH 

BC CFor TIX=fFH, at 4*Hz Z-fiO Clock, 

016F 

10 

FE 


Ll 

DJNZ 

Ll lapse takes about 20 seconds,) 

017! 

Cl 




PUP 

BC 

0172 

10 

FA 



DJHZ 

L2 

0174 

Cl 




POP 

BC 

0175 

IQ 

F6 



PJNZ 

Ll 

0177 

Ct 




POP 

BC 

0178 

C9 




RET 


0179 




PAD? 

DS 

24 


0191 E5 


dad data was read, so count each 4i16 in error. 
Entry: CUE) => bad byte 

(A) 3> set bits Clad error positions. 


Exltt Ail appropriate error counters have been bumped, 

No rtqs A*l altered 
tIX) a> counter of highest bad bit. 


BYFAIL PUSH HL 


Listing 1 continued on page 380 



Co-owner Jack Abbott says, I hope you've been reading my review series 
in Byte magazine on Database Management Systems. Please call me at 
(602) 842-1133 if I can be of help in solving your software requirements’* 


WAREHOUSE SOFTWARE 


CALL TOLL FREE FOR ORDERS 

1 - 800 - 421-3135 


MOST DISK FORMATS 
AVAILABLE: 

Program names prefaced with' #" available 
also for IBM PC 

CP/M DATA BASE 
MANAGEMENT SYSTEMS: 

#Ashton-Tate DBase II. Call 

#Condor III. Call 

#T.I.M. S365 

CP/M UTILITIES 

Package Price. Wordstar, Mailmerge. Spell 
Checker, for CP/M 80 and for IBM PC 

. S445 

Above package with Spell Star . S495 

#Wordsfar. .$285 

#Mailmerge. $125 

#Wordstar & Mailmerge. $395 


SPECIAL OF THE MONTH 


Lotus 1,2,3 Spread Sheet Graph Package 

for the IBM PC Only .. S375 


Microsoft Basic 80. $265 

Microsoft Basic Compiler . . . . $295 
Accounting Plus Modules .. S485 ea 

Visicatc for IBM PC. $195 

FoxGellerQuickscreen .. $135 


ftlnfostar. Call 

#Spetlstar.SI 65 

Calcstar. $135 

ttAspen 50K Spell Checker.$70 

C-Basic., $100 

CB-80. $415 

Datastar. $215 

Supersort. $175 

tSupercalc . .$195 

CP/M Power.$ 135 

#T.C.S AR, PAY, AP,GL customized with 

operating function keys for IBM PC. 

... $400 or $1 25each module 

Target Systems Planner Calc. S85 

#MQVE-IT(Micro to Micro COM & MODEM) 

$105 

Peachtree Magic Wand, Spell Checker, Mail 
List $350 


Peachtree Peach Pak, AR, AR GL. - $375 
Graphics CP/M for Advantage $ 150 
Graphics NS DOS for Advantage, inc. N.S 
Basic. $150 

IBM PERIPHERALS 

IBM Disc Controller Adapter w/par. or serial 

port. $249 

Seven Function Board—64K expandable to 
256K. par. port, async port, realtime clock 
w/battery, game paddle port, print spool 
software, ramdisk software. 1 year warranty 

.. $395 

4 Function Board, same as 7 function board 
without the RAM or the software $250 
64 K RAM expandable to 256 w/Async port 

. $295 

Tandon 100-2 D/S D/D Drives 320K for 

IBM PC. S245 

5MEG Winchester w/removable cartridge 

.Call 


fUfflRSHOUSE SOFTWARE 

Orders—Call 1-800-421-3135 
Technical Information— 

(602) 842-1133 
4935 W. Glendale Ave. 
Glendale, Arizona 85301 


ALL PROGRAMS GUARANTEED LATEST VERSION - FULL DOCUMENTATION 

Prices reflect 3% cash discount Please add $5,00 per order for shipping. Price & availability subject to change without notice. 


378 April 1983 © BYTE Publication* Ire 




















































mOmPUTER UJflREHOUtE 


CALL TOLL FREE 1-800-528-1054 


ATARI 


Special 800 System 

800 w/4SK, recorder, Pac Man or 


Star Raiders, joysticks.S640 


800 (48K)w/ Sasic . $525 

400 .. $225 

810 Disk Drive. S440 

850 Interface. $170 

410 Recorder. $75 

830 Modem ... $155 

COMMODORE 

64. $395 

AXLON 

Ram power 48 for Atari. .$140 

Ram power 128 for Atari. $355 

Ramdisk 128 for Apple. $355 

Ramdisk 320 for Apple. $1035 

Data Link. $300 

PRINTERS 

Anadex 

9620 . $1445 

C-ltoh 

F-10-Parallel. $1170 

F-10 Serial. S1170 

55 CPS-Series.Call 

8510 Parallel [Prowriter).Call 

Computer International 

Daisywriter 2000 w/16K. $97 5 

Daisywriter 2000 W/48K .. $1000 

Com rex 

CR-1-S. $800 

CR-1-P. $775 

Data south 

DS180. S1170 

Diablo 

620 RO wo/Tractors. $915 

630 RO wo/Tractors. SI 750 

IDS 

Microprism 480. $525 

Epson 

Ail models . .... Call 

NEC 

PC-8023A. $450 

3510. $1375 

3550 . $1835 

7710. $2050 

7720 . S2425 

Okidata 

All models. Call 

Smith-Corona 

TP-1 __ $650 

Star Micronics 

Gem in PI 0. Call 

Gemini-15. Call 

Tally 

1805/1802.. .... $1455 

MT 1601 w/Tractors.Call 

MT 160L w/Tractors.Call 

MT180 . ..Call 

Texas Instruments 

810 Basic ...... . $1260 

Toshiba 

PI350 . $1760 


— 

SPECIAL OF THE MONTH 

| -1 

Diablo 620 w/Ribbon,Thimble & Cable.. 

$915 


DISK DRIVES 


Percom 

Atari S/S S/D 1st Drive.S400 

Atari S/S S/D 2nd Drive.S300 

Atari S/S D/D 1st Drive .. $525 

Atari S/S D/D 2nd Drive.$330 

Rana [Drives for Apple) 

Elite 1.$275 

Elite 2.$460 

Elite 3.S585 

Controller [w/Drive only).$75 

MONITORS 

Zenith 

12" Green Screen.$115 

Amdek 

Video 300.$145 

Color I.$300 

Color II.S645 

Color III .$390 

BMC 

12" Green.$85 

13" Color.$265 

Com rex 

13” Color Composite .$290 

13" RGB.S455 

NEC 

JB 1201 . $155 

JB 1260 .SI 15 

Taxan 

12" Amber.SI 25 

USI 

9" Amber. $130 

12" Amber.SI 50 

MODEMS 

Hayes Smartmodem .$210 

Novation 

CAT.$140 

D-CAT. .-.$155 

J-CAT. Call 


VIDEO TERMINALS 

Qume 

QVT 102. $550 

Televideo 

910.$570 

910 Plus.$570 

920 .$735 

925 .$730 

950 .$915 

970 .$1100 

Zenith 

2-19.S670 

ZT-1 Keyboard Only.$350 

COMPUTERS 

Altos 

ACS 8000-15 .$3550 

Series 15D. $2125 

Series 5-5D. $3900 

5-80-10.$4699 

Eagle II.$2330 

NEC 

8001 .$730 

8012. $470 

8031 .S730 

A PC. Call 

Northstar 

Advantage .$2800 

Advantage w/5M8.$3600 

Horizon II 64KQD.$2625 

Sanyo 

M BC-1000 w/WordStar, CalcStar, 

S-Basic, CPM*. Call 

Above w/2 Drives. Call 

Tele video Systems 

TS-802 .$2599 

TS-802H.$4450 

Zenith 

7.-120.$3100 

2 lie.$3025 


DISKETTES 


^XXnPUTER 

WflRfflOUSE 


Maxell 

MD-1 (Qty 100). $250 

Scotch 

744-0 [Qty. 100). $225 



2222 E. Indian School Rd. 
Phoenix, Arizona 85016 


Order Line: 1-800-528-1054 Other Information: 602-954-6109 
Order Line Hours: Mon.-Fri. 10-5 MST Saturday 9-1 MST 


Prices reflect 3% to 5% cash discount. Product shipped in factory cartons with manufacturer’s warranty Please add $8.00 per order for shipping 
Prices & availably subject to change without notice. Send cashier's check or money order, .alt other checks will delay shipping two weeks. 










































































































Listing J continued - 


0192 

D5 




PUSH 

DE 


0191 

C5 




PUSH 

BC 


0194 

F5 




PUSH 

AF 


0195 

DO 

2! 

01 00 


LD 

IX,ERRS 

Point to base of error counters. 

0)99 

7 A 




LD 

A r D 


019 A 

C& 

OF 



RkC 

A 


Q19C 

CB 

OF 



RRC 

A 


0I9E 

£8 

30 



AND 

001 10000B 

t *> #hich bank has failure in It, Celts 5,4) 

01 Aft 

5F 




LD 

E,A 

01 At 

1« 

00 



LD 

D,0 


01 A3 

DO 

19 



ADD 

IX,DE 

Point to 9 counters. 

01A5 

FI 




POP 

AF 

Restore paa bits to A, 

01 A6 

FS 




PUSH 

Ar 


01 A7 

06 

Qfl 



LD 

B, 8 

Loon 8 times. 

OIA9 

CB 

OF 


B1TCHK 

RRC 

A 


OIAR 

4F 




LD 

C,A 


01 AC 

£6 

80 



AND 

10 o 0 00 OOrt 


01AE 

79 




LD 

A,C 


GiAE 

2* 

01 


l 

JR 

Z,OK BlT 

Here he is* 

OtBl 

DO 

14 

OO 


INC 

CIX+O) 

Count the little ]erk. 

OlfU 

00 

21 


OKBIT 

INC 

IX 


Girth 

00 

71 

00 


LD 

Ux+o),c 

Store the error pattern. 

GIB** 

DD 

23 



INC 

IX 

Ready next counter. 

013P 

10 

EC 



DJNZ 

bitchk 


01 an 

FI 




PUP 

AF 


GIBE 

Ci 




POP 

BC 


01BF 

D1 




POP 

D£ 


01 CO 

£1 




POP 

HL 


Old 

C9 




RET 




l 

I Special thanks to Litton Amecom's Electronic warfare Product 

I Development Department, for the after-hours use of their zenith Z-89 
1 microcomputer, on which this program *as assembled, Also the Real- 
J Time Software Department for the use of their line printer, and 
7 Mike Cunningham few Product Dev,) for software and systems support* 

7 i am proud to have been associated with this organization, 

I 

EhD BEGIN 


Systems Strategies/Communications Division 

Specialists in Data Communications Software 

225 West 34th Street 
New York, New York 10001 
(212)279-8400 

• Custom software to allow your product to 
interface networks and emulate other vendors 
equipment 

• SNA, X.25, BSC software to communications 
compatible product developers for a more 
timely and cost effective entry into the 
marketplace 

• Software that is utilized by computer and 
terminal manufacturers. Target processors 
have included Zliog Z-90, Z-8QGQ, Intel 8086 

• Close contact with your engineers to adapt our 
software to your hardware 

• Software in *C\ Pascal and Assembler 

• Microcomputer systems development 


Ithe competitive edge can be yours 


WHEN YOU DEAL WITH SLUDER 


RACK OR DESK? 
10 or 20 SLOT 
C .V .T . or NO 
C.V.T, Floppy 
& HARD DISK ? 
DUAL FLOPPYS? 
SINGLE USER? 
MULTI - USER? 
GODBOtJT ? 
LOMAS ? 

SEATTLE ? 
CR TELETEK ? 
IT'S YOUR CHOICE, WHAT IS BEST FOR YOU 
THE CUSTOMER IS THE IMPORTANT QUESTIOF 
SAMPLES OF READY TO BOOT & RUN SYSTEMS 

4MH7 Z80 Teletek, 2.4 Megabyte $2495 
6MHz Godbout CPU Z,64K 2",4MB 2895 

6/8MHz 85/88 Godbout,64K,2,4MB 2995 
10MHz Godbout 8086,1 ? 8K, 2.4 MB 3695 
10MHz Godbout 68000,128K 2.4 MB 3695 
lOHHz Lomas 8086,128K t 2.4 MB 3595 

1 (714) 895-1746 

BOX 951 WESTMINST0R_CA_ 92683-0951^ 
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Interested in dBASE /far 1-2-3? 
Beware The Dreaded Finger Pointers! 


Sound familiar? After buying 
software you often find that 
your dealer turns into a “finger 
pointer” when you need help. 

At SoftwareBanc we offer a 
complete system that doesn’t 
stop when the software is 
delivered. 

Careful Product Selection 

We only sell the best programs 
on the market. After a thor¬ 
ough evaluation we chose 
dBASE II™ for data process¬ 
ing, and 1-2-3™ for financial 
management. 

We are constantly selecting 
the best add-on programs so 
that you can continue to get 
the most from your software. 

Do you get bewildered by 
the endless lists of soft¬ 
ware you find in most ads? 

Let us be your quality control 
department. 

Expert Technical Support 

When you buy software from 
us, you can be assured that 
help is only a phone call 
away. Just call us at (617) 
641-1235 for all the free 
support you need. 


Free dBASE //'" User’s Guide 

We don’t send you somewhere 
else to learn more about a pro¬ 
duct we sell. Order dBASE IP 
from us, and you’ll receive 
a free copy of our d BASE 11™ 
User’s Guide. You can also 
buy the User’s Guide first for 
only $29, and then receive a 
full credit when you buy 
dBASE II™ 

With over 140 pages of 
examples and sample pro¬ 
grams, the User's Guide has 
become the standard text on 
dBASE II.™ 


National dBASE //™ Classes 

Want more in-depth informa¬ 
tion about dBASE II™? Attend 
one of our introductory or 
advanced classes in a city 
near you. Each session runs 
from 9 to 5, and costs $100. 


Atlanta 

APR. 23, 24 

Chicago 

MAR. 18,19,20 

New York 

FEB. 25,26,28 


Boston 

MAR. 4, 5, 7 

Houston 

FEB. 4, 5, 6 

San Francisco 

APR. 8, 9,11 


Prices You Can Afford 


1-2-3'“. 

dBASE II™.... 

ABSTAT 

dBASE tl™ User’s Guide 

DBPIus™. 

dGRAPH. 

dUTIL ... 

QUICKCODE .. 


Call for price* 

.$495 

.$379 

.$29 

.$95 

.$229 

.$69 

.$229 


*0nly available for IBM PC with MS-DOS. 


Free Catalog 

If you want information about 
SoftwareBanc, call or write for our 
free product catalog. 

SoftwareBanc 
661 Massachusetts Avenue 
Arlington, Mass. 02174 
To order call: (800) 451-2502 
(617)641-1241 in Mass. 

For technical support call: 
(617)641-1235 

1-2-3 is 3 registered trademark of Lotus 
Development Cor poration/d BASE I Ms a registered 
trademark of Ashton-Tate r Inc. 

Payment may he made by: MasterCard 1 Visa, check, 
money order. Mass, residents please add 5% sales 
tax. Add $5.00 for shipping and handling. 
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Call on Eagle 8 Bit & 16 Bit 
Computers and Software 


NEC 

COMPUTERS 

6000. .CALL 

8001A.1719.0* 

8031. $719.00 

8012. $549.00 

PRINTERS 

8023 . ....*469 00 

7710/7730.*2299.00 

3510/3530 . *1549.00 

MONITORS 

JB-LZ60. *119.00 

JB-1201 . *149.00 

JC-12I2.* $299.00 

JC‘12-202 .*299.00 

^C-1203.*599.00 


PRINTERS 
SMITH CORONA 

TP 1. *599.00 

Tractor Feed.*129.00 

C. ITCH (T^C] 

StarwriteifFUMOCPSI.*1299.00 

Print masl er(F I (F55CPS).*1649.00 

t $510 F.$399.00 

r $510 S, .. .. $599.00 

r 1550 F.. $7*9.00 

ftw i Nti 1550 S.... .$799.00 

OKIDATA 

82A.$429.00 

83A. *659.00 

B4 (Parallel).$1049.00 

84 (Serial}. $1149.00 

92 . $599.00 

93 .. *999.00 

MicroPrism..**49.00 

132 (Fully Configured).$1599 00 

80 (Fully CofiRgarad).* 1399 00 

Call (nr other configurations. 

STAR 

Genial 10 .. ... *379.00 

Gemini IS. *489,00 

□AI8YWRITER 

Letter Quality. $1049.00 

DIABLO 

620. *999,00 

*30 .*1769.00 


ft TelcVideo 

TERMINALS 

910. *579.06 

912C. *699.00 

920C.$749.00 

92SC.. . ...$749.00 

950. $950.00 

WYSE WY1G0....$749.00 

COMPUTERS 

800A. $1299,00 

802 .$2649.00 

802H.. *4695.00 

806 . *4999,00 

816__,- *8999.00 

803 . CALL 

1602/1603 .. CALL 

PANASONIC 

JR200U 32 K Pers Computer . . . *309.00 

MONITORS 

mi20, 12” Hire* Gietn.$159.(£ 

CT4 60.10" Dual Mode Cc4w ...*299.00 

DT-D1O0O. 10" RGB.$349.00 

DT-D1300,13" RGB/Compoate... $429.00 

SANYO 

MB 1000 Computer.*1599.00 

MB 160 Add on Drive.$539 00 

5500 Letter Quality Printer.$699.00 



__ _ •' 

* — —- • ■ m 6a u ui 

_ _ 

ISigg PC1500 

POCKET COMPUTER 
SI 69. 

pc ia5Q.,.$a9.oo 

CE 150 Printer. Platter and 

Can*. Interlace Unit.$172.00 

CE 152 Cut, Recorder.$62.00 

CE 155 8K Ram Expansion Module.. $94.00 
CE125 Priater/M tern Cassette. , $129.00 

MONITORS 

AMDEK 

300G.$159.00 

300A. $169.00 

310G. $179.00 

310A . tt „.,$lM.«l 

Color I...$299.00 

Color 11.$599.00 

Color It A...$799 OO 

Color III $349.00 

SMC 

I2AU 12" Green. $79,99 

140* 13" Color (Mid Res.}.$369.00 

919IU 13" Composite .$329.00 

TAXAN 

Color Composite. CALL 

KGB 1.$329.00 

ZENITH 

ZVM 121.$99.00 

CT-I Terminal.$369.00 

SHARP 

13” Color TV..*269.00 

19" Color TV. .$339.00 

mputer m 


Cs commodore 


vic ao 

$149 



Mouse.$23-00 

Centipede.$23.00 

Fro 39 e fVIC).$23 00 

Frogge |64). ....$23.00 

VIC 20 Dust Cover. $9.99 

VIC 1530 Datauefte ..$69.00 

VIC 1541 (64K Disk Drive) .... $339.00 

VIC 1525 Graphic Printer.$339.00 

VIC 1210 3K Mem. Exp, -.$32.00 

VIC 1110 $K Mem. Exp..$53.00 

VIC 1111 16K Men, Exp,........ *94.00 

VIC 1011 RS232C Term. Interfere . $43 00 
VIC 1112 IEEE-488 Interlace . . . $86.00 

VIC 1211 Super Expander.. *53.00 

VIC Mother Board ...*99,00 

HF5. Cl ML EPYX & Creative Software 
for VIC. How In Stocks 
PROFESSIONAL SOFTWARE 
Ward Processing for VIC 64_$79,95 


HEWLETT 

PACKARD 

m 

aicv 



HP75 $739. 

HP 4IC(ftee memory module)... $149.00 

HP 10C.$59,00 

HP IIC.$72.00 

HP 12C.$99.00 

HP 15C.,.$99,00 

HP I6C... .*99.00 


MODEMS 

HAYES 

..$219,00 

Smart 1200 (1200 Baud).$549.00 

Chronograph.$199.00 

Mkrotnodem 100.$309.00 

Micro modem |). $279.00 

Micromodem II (with Term). ... *299,00 

NOVATION 

4-Cat.$119.00 

Cat.$144,00 

D-Cat.$159.00 

103 Smart Cat.$189.00 

Apple Cat tl. *279,00 

L03/212 Smart Cat.*439.00 

212 Apple Cal 11 .*609.00 

Apple Cat 11 212 Upgrade.*309.00 

ANCHOR 

Mark I (RS-232).*79.00 

Mark II (Atari).*79.00 

Mark III (TF99) .. *109.00 

Mark IV (CBM/PET).$125.00 

Mark V (OSBORNE). . $95.00 

Mark VI (IBM-PCI.$179.00 

Mark VII (Auto Answer Call)... $119.00 

TRS -80 Color Computet ...$99.00 

9 Volt Power Supply.$9.00 


8032 . $1039.00 

4032 . $749.00 

8096 Upgrade Kit. *3*9.00 

Super Pet. $1499,00 

2031 .. *469.00 

8250 Dbl.Sided Disk Drive ..,. *1699.00 

D9060 5 Meg, Hard Disk.$2399.00 

D906O 7.5 Meg. Hard Disk... $2699.00 

8050. *1299.00 

4O40 .*969,00 

8300 | Letter Quality),..$ 1549.00 

8023 . .,...$599,00 

4022 .$399.00 

Mew Z- Ham, Adds CP/M* & S4K ... $549.00 

The Manager.. *209.00 

Magis. CALL 

Word Pro 5 Plus...*319.00 

Word Pro 4 Plus.$299.09 

Word Pro 3 Plus.$199 00 

The Administrator,..$379,00 

Info Pro Plus.*219.00 

Power...$79.00 


TIMEX SINCLAIR 

lOOO SS5. 

16K Memory Module. 

$44,95 

Vu-Calc. 

.$17.95 

Check Book Manager,-,- 

..$13,95 

The Organizer,. 

..$14.05 

The BudgeUr,..... 

,.$13,95 

Stock Option.. 

$14,95 

Loan & Mortgage Amortfeer -- - 

. .$12 95 

Mind ware Printer. 

$109.00 

Orbit Software...... 

. *. CALL 

NEC 


35GO PRINTER. - - ST 999 

PERCOM/TANDOM 

DRIVES 


5W" 160K Disk Drive. 

. $249.00 

5W”320K Disk Drive. 

$299.00 

AMDEK 


310A Amber Monitor..... 

*169.00 

310G. 

$179.00 

Amdish (3W" Drive). 

. $679.00 

XV Plotter. 

$049.00 

Color 11. 

$599.00 

SOFTWARE 


LU-S- EasywrUer II.... 

.$249 00 

I.U.S. EaiyspelEer . 

*129.00 

Peach Package (GL/AP/ARl . 

$419.00 

PROFESSIONAL 

SOFTWARE 


IB M/PC Word Processing. 

*319 00 

CONTINENTAL 

SOFTWARE 


The Home Accountant Plus. 

$119.00 

Isl Class Mail/Furm Lelter 

, $99.00 

SYNAPSE 


File Manager 

*119 00 


ail order east: 


□ apt. 
401 


IN PA. CALL |T1 7)327-3575, 477 E.THIRD BT, WILLIAMSPORT. PA. 1 77D1 

No Halt, no deposit on C.Q.D. order*. Pre-pa Id order* receive free shipping within the UPS Continental United States Delivery Zone with no watting period for cerl died check* or money order*. Add 
3% (minimum $3,00) Shipping and handling on aU C.Q.D. and credit card order* Larger shipments may require add 11 Iona I charge*. NV and PA res! denis add sales tax. All Items subject lo availability 
and price change. NDTfc We Mock manufacturer’s and third party software for most all computers on the market- Call today for our new catalog. 
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Call on FRANKLIN Computers, 
Disk Drives, Software and 
System Specials. 


MICRO-SCI 

DISK DRIVES POP 
APPLE &. FRANKLIN 

A2..$299.00 

AW . ,.$34900 

A70 .. $459.00 

C2 Controller. .$79,00 

C47 Controller .....$89.00 


VISICORP 

for Apple, IBM 5 Franklin 

VfeukK.$189,00 

Vfcifile..$189.00 

Visiplot...$159.00 

Vlsiterm ..$89.00 

Visi trend/Plot.. $229.00 

Visl Schedule.$229.00 

Desktop Plan___......... $139*00 

Vtek3k*Appkdl*.CBM JBM).$179.00 

Visicorp prices fur IBM may vary slightly. 

CONTINENTAL 

Home Accnt. (Apple/Atari).$59-00 

The Tax Advantage Apple^Atari)... $45.00 
1st Class MaiJ/Form Lelterf Apple) _.. $79.00 

The Book of Apple.$14,95 

The Book of Atari ..$ 14.95 

The Bank ul Apple Graphics.$14,95 

SIRIUS 

Free Fall,...$24.00 

Beer Run,.,.,.$24.00 

Snake Byte.$24.00 

Space Eggs ...$24.00 

Sneakers... $24.00 

Bandits.$28.00 

SRODERBUND 

Apple Panic .. $23.00 

Dan id's Magic -.. $27.00 

Star Blazer. $25.00 

Arcade Machine..$34.00 

Chop lifter.$27.00 

Serpentine. $27.00 

INFQCDM 

Deadline! Atari .Apple. IBM).,.$35-00 

Star Cross.. $29.00 

Zork I, II, nr III. .. $29.00 

MPC 

Bobdick (128K Ram).......... $719.00 

AX LON 

Apple/Frank!in J2BK Ram.$399.00 

Apple/Franklin Ram Disk.$999.00 

KRAFT 

Apple Joystick... $44.00 


A ATARI 

1010 Recorder .,. $74,00 

1020 Printer .. $289,00 

1025 Printer . . ,.$589.00 

830 Modem.$159.00 

820 Printer ..$259.00 

850 Interface.$ 189.00 

CX40 Joy Sticks {pair).. $18.00 

CX414 Bookkeeper Program ,,.$119,00 

CX419 Bookkeeper Kit...$195.00 

CX481 Entertainer Package.$89.00 

CX482 Educator Package.$130.00 

CX483 Programmer Package-$54.00 

CX484 Comm unicBlor Package... $344.00 
Full Stroke Replacement Keyboard... 
for Atari 400.$119.00 


ALIEN 

Atari Voice Boa.$119,00 

Apple Voice Box ...$149.00 

MEMORY 

Ajtlon 32K Ram.$89.00 

Aaloii 48K Ram.... .$139.00 

Ah Inn 12&K Ram.$399.00 

Irtlec 32 K Board..$74.00 

Intec 48K Board.$99.00 

Intec 84K Board(4O0 Only!.$149.00 

WICO 

Joystick.$24.95 

Famous Red Ball ..,. $28.95 

Apple Trackball.$59.00 

Atari/'VIC Trackball.$55.00 

Apple Adapter... $18.00 



disk drives for atari 

ATS8-S1.. $399,00 

AT 88-A1.$299,00 

RFD 40-SI ,,.$549 00 

RFD 40-A1.$349,00 

RFD40-S2 .$889.00 

RFD 44-51 . .$679.00 

RFD 44-S2. .$1029 00 


RANA DISK DRIVES 

Call for price and availability on the 
new Rana Disk Drives for The Apple 
and Franklin Computer Systems, 


FLOPPY DISKS 

MAXELL 

MD I (Box of 10).$32.00 

MD II (Box of 10).$44.00 

FD 1181... $40 00 

FD II (8** DD). . .$50.00 

VERBATUM 

5H" SS SD.$26.00 

5W“ DS DD.$36.00 

ELEPHANT 

5WSSSD .. ,$19,99 


4BK 


ATARI 400 

16K.,$1B9 

32K....,,5274^ 

4BK.5293^ 

B4K..$359^ 

'Non-Atari Ram 

Otte Year Extended Warranty - - -. $70,00 

ATARI 

Pa o'Man. ....,$33,00 

Centipede .. $33.00 

Caverns of Mats.. $32,00 

Asteroids....._$29.00 

Missile Command..$29.00 

Star Raiders. $35,00 

Galaxian.. $33.00 

Defender.,.. $33.00 

Atari Vi Bleak ., .$159.00 

ON-LINE 

Jawbreaker... $27.00 

Saftpom. $27.00 

Wizard and the Princess.$29.00 

The N«l Step. $34.00 

Mission Asteroid.. ..$22.00 

Mouskattack.$31.00 

Fiogger... $31.00 

Cross Fir* (ROM),. . . $36.00 

SYNAPSE 

File Manager 800*.$69.00 

ChickenfRom)....$34.00 

Picnic Paranoial Rom).$34.00 

Claim Jumper (Ram). $34.00 

Slime (Ram). . $34.00 

Ska mus( Ram)..$34.00 

Protector (Rom).$34.00 

Dodge Racer (C/D).. ,, $26.00 

Nautilus (C/D). $26.00 

Shadow World (C/D).$26.00 

Survivor (C/D) .. $26,00 

Drelb* (C/D).$26.00 

Necromancer (C/D)..$26.00 

Pharoh* Curie (C/D).$26 00 

Fort Apocalypse (C/D)., -,,.$26.00 



810 Disk Drive.$429.00 

Call for Price and 
Availability of the NEW 

64K ATARI 1SQO 

APX 

Teat Formatter..$18.50 

Family Budgeicr......_..... $ 18.50 

Eastern Front.$24.00 

Family Cash.$18.50 

Jukebox.$13.50 

Downhill.$18.50 

Outlaw. $18.50 

Holy Grail. $24,00 

Player Piano..$18.50 

Keyboard Organ. $18.50 

Number B last.$ 13.50 

Frogmaster.....$ 18.50 

747 Land Simulator_......... $18.50 

Bumper Pool 

CBS 

K-razy Shoot Out. $32.00 

K-rairy Kritiers .. $32.00 

K-rrzy Antics...,... $32.00 

K'ltsr PutTo!.$32.00 

Stick Stand.$5,99 

EPYX 

Crush, Crumble & Chomp.$24.00 

Crypt of the Undead...124.00 

Curse of Ra ....$ 16.00 

Datestonet & Ryn.$16.00 

Invasion Orion -- $19,00 

King Arthur's Heir.$24.00 

Morloc's- Tower,. ... .,. $16.00 

Rescue at Rigel.$24.00 

Ricochet. $16.00 

Star Warrior.$29.00 

Temple of A*phai.$29.00 

Upper Reaches of Apsbai ........ $16,00 

SPINNAKER 


□ATABORT 


Shooting Arcade. 

Clowns and Balloons . 


. $19 00 

Snooper Troops *1. 

. $34.00 

. .$30 00 

Snooper Troops *2 __ 

. $34.00 

. $24.00 

Face Maker.. - 

$24.00 


Story Machine. 

$24 00 

. $25.00 

Delta Drawing. 

.$45.00 

..$25,00 

Rhymes and Riddles.. . 

. $21 00 

-.125-00 

Kinder Camp.. 

$21.00 

..$25.00 

ROKLAN 


.$25.00 

Wizard of War (Rom). 

. $3400 

. $30.00 

Deluxe Invader (Rom)... 

$29.00 

..$13,00 

Gorf (Ram). 

$34 00 

.. $2500 

FIRST STAR 


.. $79,00 

Astro Chase. ., 

,.$25.00 

. $84.00 

BIB S 


.. $2500 

Miner 49*r ..... 

$35.00 


Sands ul Egypt. $25 

Moon Shuttle...._ $25 

Zaxan .. $29 


00 

,00 

00 


BAMESTAR 

.$24.95 

Football... $24,95 


□ apt. 
401 


computer mail order west 

800 - 648-331 1 

IN NVd CALL (70e)§ee-5654, P.O BOX 86S9, STATELINE. NV. 89449 

international qrderb: All shipments oulside connnenial uniied Slates must be pre-paid by cert if Jed cheek only* Include 3%(minimunn S3 DO) shipping and handling 
educational DiscouNTB: Additional discounts are available from both Computer Mail Order locations to qualified Educational Insiitylions. 

apo k fpo; Add minimum £5 00 shipping bn aH orders. CP/M is a registered Irademark of Dtqjlai Research, inc 
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The Micromint MPX-1S Microcomputer System 


As featured on the cover ol “BYTE” magazine, November 1982. 

Also featured in Ciarcia’s Circuit Cellar, November. December 1982 & January 1983. 


These are all the tools youTI need 
to build the worlds most powerful 
single boarq microcomputer. 


The Micromint 


together tonight. 


Once assembled, the most useful tool will be your own 
imagination. The possibilities are limitless. Micromint will 
help you tailor the MPX-16 system to your particular needs 
and budget. Purchase the MPX-16 as a bare pc board, as 
a semi-kit with all the 1C sockets, I/O connectors and 
discreet components wave soldered to the pc board, 
or as an assembled and tested unit. 


Td get ttie MPX-16 up and running only requires one disk 
drive, power supply and serial terminal 


Directly boots CP/M-86 or MS-DOS* 

Runs ail CP/M-86 or MS-DOS * applications 
programs. 


On board features. 

* IBM PC bus compatible with 9 expansion slots, 

* Intel 808816-bit microprocessor 

* Optional Intel 8087 math coprocessor 

- 256K bytes on board memory, 

* Up to one megabyte of system memory. 

* Up to 64K bytes of system ROM/EPROM, 

* Two RS-232C serial I/O ports. 

- Three parallel I/O ports. 

* Floppy disk controller for 51/4" or ff' single or 
double density disk drives. 

* Four independent DMA channels. 

* Sixteen levels of vectored interrupts. 


4 Available Soon. 

Circle 271 on inquiry card. 

Micromint 


The System with the Winning Combination . 

IBM PC ss a Trademark al interraiiortal Business Machines. Inc CP M-06 is n trademark of Digital Research Int 






• MPX-16 single board computer assembled, tested 
and burned in with 64K bytes ot RAM, CP/M-86 

or MS-DOS operating system * .SI.895.00 

■ MPX-16 with 256K bytes of RAM .$2,135.00 

* MPX-16 Semi-Kit (wave soldered pc board) less ICs . $595.00 

■ Complete kit of ICs burned in and tested with 64K 
bytes of RAM $595.00 

With 25GK bytes of RAM 5800.00 

- MPX-16 Unpopulated (bare) pc board, silk screened 
I? and solder masked 5300.00 

* CP/M-86 Operating System on 5T4' r or 8 M diskette. S2GQ.G0 
- MPX-16 Switching Power Supply Including 

oower supply harness. S300.00 

r m * MPX-16 technical Reference and User's Manual $50.00 


Call for current pricing on serial terminals, floppy disk 
drives, metal enclosures, hard disk systems, etc. 


To Order: Call Toil Free 

1 - 800 - 645-3479 

In N Y. 1-516-374-6793 


MICROMINT INC. 

561 Willow Avenue 
Cedarhurst, NY 11516 


MPX-16 


MS^DOS is 3 wads mark of Microsoft Corfi. 
























Modula-2 

A Worthy Successor to Pascal 

Niklaus Wirth f creator of Pascal, now brings us a general- 
purpose systems-implementation language based on modules. 


In 1969, no appropriate program¬ 
ming language existed to clearly 
display the problem-solving tech¬ 
niques known as structured program¬ 
ming . Niklaus Wirth wanted to teach 
the principles of structured program¬ 
ming unencumbered by the ir¬ 
regularities and deficiencies of ex¬ 
isting languages. To accomplish his 
task, he designed a new and elegant 
language: Pascal. Then, after nine 
years of researching Pascals prob- 


Editor's Note: Portions of this article were 
presented at the Mini-Micro '82 Computer 
Conference and Exhibition , September 14-16, 
Anaheim, California. 


About the Authors 

Joel McCormack is a software and hardware 
engineer at Volition Systems. As a UCSD 
graduate student, he coauthored the UCSD 
Pascal Z80 interpreter. McCormack is 
coauthor of Volition s Modula-2 compiler. 

Richard Gleaves is a software engineer and 
technical writer at Volition Systems. Formerly 
a member of the UCSD Pascal project, Cleaves 
is coauthor of the original Apple Pascal inter¬ 
preter and Softech Microsystem UCSD Pascal 
compiler. 


Joel McCormack 
Richard Gleaves 
Volition Systems 
FOB 1236 
Del Mar, CA 92014 


lems, Wirth created a language to 
replace it; that language is Modula-2. 

Despite its lack of support from 
either the government or the com¬ 
puter industry, Pascal's remarkable 
ability to clearly express algorithms 
and data structures soon vaulted it 
out of academia and into the com¬ 
mercial world. In 1977, Welsh, Sneer- 
inger, and Hoare (see reference 3) 
stated that "Pascal is at the present 
time the best language in the public 
domain for purposes of system pro¬ 
gramming and software implementa¬ 
tion." Pascals popularity soared 
phenomenally through the 1970s, and 
today it is one of the most popular 
microcomputer languages. 

And yet, Brian Kernighan, a pro¬ 
ponent of the C language, describes 
Pascal in its pure form as "suitable 
only for small, self-contained pro¬ 
grams that have only trivial interac¬ 
tions with their environment and that 
make no use of any software written 
by anyone else" (see reference 1). In 
his blunt but accurate analysis of 
Pascal, Kernighan identifies eight ma¬ 
jor areas where Pascal lacks capabili¬ 


ties necessary for serious program¬ 
ming. He concludes that "Pascal is a 
toy language, suitable for teaching 
but not for real programming." 

How can Pascal be the best system- 
programming language available 
while being completely unsuitable for 
anything but teaching? 

Extended Pascal 

In his famous Turing Award lec¬ 
ture {see Communications of the 
ACM , February 1981; reprinted tn 
September 1981 BYTE, page 414), 
Tony Hoare offered advice on 
language design that helps to resolve 
these two points of view: "You in¬ 
clude only those features which you 
know to be needed for every single 
application of the language and 
which you know to be appropriate 
for every single hardware configura¬ 
tion on which the language is im¬ 
plemented. . . , That is the great 
strength of Pascal, that there are so 
few unnecessary features and almost 
no need for subsets. That is why the 
language is strong enough to support 
specialized extensions. . , /' 
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Computer manufacturers, software 
houses, and universities have 
repeatedly shied away from computer 
languages nominally designed for 
"'real programming/' Recognizing the 
truth in both Kernighan's and Hoare s 
comments, they have instead chosen 
(or created) extended versions of 
Pascal. These computer users have no 
desire to sacrifice Pascal's unique 
abilities to: 

•clearly describe data structures and 
algorithms 

•detect programming errors as syn¬ 
tax errors (rather than quietly rear¬ 
range the meaning of the program) 
•protect against improper mixing of 
different types 

•prohibit assigning illegal values to 
variables 

While C and FORTH proponents 
often dismiss these advantages as 
trivial, the worldwide proliferation of 
Pascal dialects testifies to the number 
of programmers who disagree* 

Oregon Software and Digital 
Equipment Corporation have extend¬ 
ed Pascal for real-time work; the 
University of California, San Diego, 
and Microsoft included features 
oriented to programming operating 
systems; Texas Instruments, Hewlett- 
Packard, Burroughs, National 
Semiconductor, and IBM have all 
added capabilities beyond the basic 
language* Even Tony Addyman, the 
driving force behind the ISO (Interna¬ 
tional Organization for Standardiza¬ 
tion) Pascal Standard, admits to us¬ 
ing a "kludged version of Pascal" in 
his hardware laboratory* How much 
do these various Pascals have in com¬ 
mon? How well designed are their ex¬ 
tensions? 

The answers, sadly enough, are 
"not much" and "not very." 

For example, UCSD Pascal (and 
derivative systems such as Apple 
Pascal and Pascal/M) includes prede¬ 
fined procedures for manipulating 
character arrays. Called Scan, 
MoveLeft, MoveRight and FillChar, 
these procedures blithely accept 
arguments of incorrect types, per¬ 
form no checking of array bounds, 
and, unless used with the utmost 
care, can "wear out their welcome 


with random precision*" Microsoft 
Pascal has a similar but different set 
of procedures called ScanEq, ScanNe, 
MoveL, MoveR, and FillC. 

Critical analysis of existing exten¬ 
sions drives home two points: (1) 
most programmers (though they may 
be very good programmers) are poor 
language designers; and (2) any given 
deficiency of Pascal has been "solved" 
in at least a dozen different ways. 

Standard Extended Pascal 

The alarming growth in extended 
Pascal dialects naturally led to the 
idea of defining a standard set of 
Pascal extensions. The first such ef¬ 
fort was organized (with Wirth's ap¬ 
proval) in January 1978 by Dr. Jorgen 
Steensgard-Madsen. Nine major im- 
plementers of Pascal (all but one from 
universities) attempted to reach 
agreement on a small number of ex¬ 
tensions* This effort resulted only in 
the OTHERWISE clause for the 
CASE statement and some sugges¬ 
tions on the ISO Pascal standardiza¬ 
tion effort regarding conformant ar¬ 
ray parameters (see reference 2). 

A second group—this time mostly 
commercial implemented—was as¬ 
sembled by Ken Bowles in July 1978, 
but this effort fared no better than the 
first. Though many language ex¬ 
tenders were in attendance, few were 
experienced language designers. 
Group members tended to be loyal to 
extensions already implemented in 
their own compilers, so in the limited 
amount of time allotted for the con¬ 
ference only a small number of exten¬ 
sions—all trivial—was approved. A 
large number of items was passed on 
to the Steensgard-Madsen group, 
which at the time still appeared to be 
a viable committee. The remaining 
hodgepodge of conflicting proposals 
was tossed together under the label 
"experimental." (This meeting is 
documented Ln "Proceedings of the 
UCSD Workshop on Systems Pro¬ 
gramming Extensions to the Pascal 
Language," Institute for Information 
Systems, UCSD, 1979.) 

Today, a third attempt is being 
made to standardize Pascal language 
extensions, this time under the 
auspices of the American National 
Standards Institute (ANSI). Con¬ 


sidering the outcome of the first two 
groups (in which one of the authors 
participated) and the slow and tor¬ 
tuous path taken just to define an ISO 
Pascal standard, we have doubts that 
the ANSI effort will prove any more 
effective than its predecessors. The 
time for agreement on Pascal exten¬ 
sions quietly passed years ago; even if 
ANSI could issue a standard tomor¬ 
row, the prospects are bleak for con¬ 
formance by major Pascal vendors. 
Popular systems such as Apple Pascal 
and UCSD Pascal fail to conform to 
even the base language standard* 
With their large (and growing) user 
base, such vendors may find it dif¬ 
ficult to offer a new set of standard¬ 
ized extensions while maintaining 
compatibility with their plethora of 
existing proprietary extensions. 

Meanwhile, Modula 

Niklaus Wirth's direct involvement 
in the Pascal extension efforts was 
conspicuously small. Indeed, years of 
debate might have been avoided had 
he stepped in with his own extension 
proposals* However, Wirth's com¬ 
ments reflect a motivation by ideals 
rather than by politics: "If a language 
proves to be only marginally suitable 
for some application that was ob¬ 
viously not envisaged by its 
originator, we should muster the 
courage to build a new, truly ade¬ 
quate tool, instead of just grafting a 
fix onto the existing one" (see page 83 
of reference 4). 

After designing Pascal, Wirth 
chose to investigate the programming 
problems posed by multiprocessing 
and I/O devices. He designed the 
special-purpose language Modula to 
gain firsthand experience with pro¬ 
gramming small real-time control 
systems: 

The primary benefit of the use of 
a suitable high-level language lies 
in the possibility of defining 
abstract machines in a precise 
manner that is reasonably indepen¬ 
dent of characteristics of particular 
hardware* Assembly code is still 
used virtually exclusively in those 
applications whose predominant 
purpose is not to design a new 
system based on abstract specif ica- 
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tions, but to operate an existing 
machine with all its particular 
devices. ... A major aim of the 
research on Modula is to conquer 
that stronghold of assembly 
coding, or at least to attack it 
vigorously [reference 4, page 3], 

Modula consisted of a minimal 
subset of Pascal, to which was added 
the module structure, an improved 
syntax, and facilities for multipro¬ 
cessing and low-level machine access. 
Unlike Pascal, Modula was not in¬ 
tended as a general-purpose 
language: among other things, it 
lacked Pascal's files, sets, and 
pointers. Modula's most significant 
feature was the module structure. 
While programming was awkward 
without Pascal's data-stmcturing 
facilities, modules proved an in¬ 
valuable asset—as far a step beyond 
Pascal's block structure as the block 
structure had been beyond the FOR¬ 
TRAN subroutine call. 

Though Modula is still in use today 
at some universities, Wirth discon¬ 
tinued his own research with the 
language after spending a sabbatical 
year at the Xerox Palo Alto Research 
Center (PARC). Modula had served 
its purpose as a programming tool 
designed for a specific task. 

Finally, Modula-2 

At Xerox PARC, Wirth had the op¬ 
portunity to use the Alto personal 
computer and the Mesa programming 
language. Upon returning to Switzer¬ 
land, he embarked on a project to 
design a similar but simpler computer 
system—including both hardware 
and software. Wirth states: 

This system (later to be called 
Lilith) was to be programmed in a 
single high-level language, which 
therefore had to satisfy require¬ 
ments of high-level system design 
as well as those of programming of 
parts that closely interact with the 
given hardware. Modula-2 emerged 
from careful design deliberations 
as a language that includes all 
aspects of Pascal and extends them 
with the important module con¬ 
cept and . . . multiprogramming 
[see page 3 of reference 5], 


Modula-2 is a general-purpose sys- 
tems-implementation language that 
includes the best elements of its 
predecessors. Modula-2's statement 
structures and data types are a 
superset of Pascal's; the systematic 
syntax, module concept, machine ac¬ 
cess, and multiprocessing are im¬ 
proved versions of those features 
found in Modula-1. In addition, the 
design of Modula-2 systematically 
addresses Pascal's problems (see 
“Solving Pascal's Problems" on page 
389), 


Modules 

The key difference between 
Modula-2 and Pascal is in the way 
they are extended. Pascal extensions 
are built into the language, so Pascal 
programmers cannot change them or 
add new extensions, Modula-2 is ex¬ 
tensible—it allows Modula-2 pro¬ 
grammers to create their own exten¬ 
sions. The key to this ability is the 
module structure. 

A module is a collection of declara¬ 
tions that work together to perform a 
given task. A simple example of a 


Listing 1: The module RandomNumbers serves as a wail around the random function 
and its seed variable. The export statement allows the random function to be called out¬ 
side of the module , but the seed variable remains hidden inside the module and can be 
accessed only by the random function. The outer block of the module is automatically 
executed when the program begins ; it assigns an initial value to Seed by assigning it the 
value of the identifier SystemTime , SystemTime is declared outside of the module but 
can be accessed inside because it has been imported. 

Note how the module contains all the details concerning the operation of the random- 
number generator; only the identifier Random is visible outside the module. It is their 
ability to collect together and hide all the unnecessary details of a mechanism that 
makes modules such powerful constructs for organizing large programs. 

MODULE MainProgram; 

VAR ii INTEGER; 


MODULE RandomNumbers; 

IMPORT SystemTime; 

EXPORT Random; 

VAR Seed: INTEGER; 

PROCEDURE Random( )s INTEGER; 

CONST Modulus = 7415; 

InC = 25543; 

BEGIN 

Seed i- (Seed + Inc) MOD Modulus? 
RETURN Seed; 

END Random; 

BEGIN 

Seed := SystemTime; 

END RandomNumbers; 


BEGIN 

X :— Random(); 


END MainProgram. 
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Listing 2i This program uses three separately compiled modules: the library module 
SimpleFiles; the definition module, which exports the type FILE and file operations; and 
the implementation module. 

DEFINITION MODULE SimpleFiles; 

EXPORT QUALIFIED 

FILE, Open, Close, Read, Write, Error; 

TYPE FILE? (* Opaque type... structure unknown outside *) 


PROCEDURE open (VAR f; FILE; name; ARRAY OF CHAR); 

PROCEDURE Close (VAR f; FILE); 

PROCEDURE Read (fi FILE; VAR ch: CHAR); 

PROCEDURE Write (f; FILE; ch; CHAR); 

PROCEDURE Error (f: FILE): BOOLEAN; {* TRUE if I/O error *) 
END SimpleFiles. 

IMPLEMENTATION MODULE SimpleFiles; 

FROM SYSTEM IMPORT ADDRESS, ADR; 

CONST FileNameLength = 20; 

TYPE blockrange = [0..511]; 

TYPE FILE = POINTER TO RECORD (* Details hidden inside *) 

FileName: ARRAY [0 », FileNameLength-1] OF CHAR; 
case diskfile: boolean of 

TRUE j diskblock t CARDINAL; 

byteinblock: blockrange; 
buffer; ARRAY blockrange OF CHAR; 

| FALSE: lOUnit; CARDINAL; 

END (* case *) 

END (* FILE *); 

PROCEDURE Open (VAR f: FILE; name: ARRAY OF CHAR); 

( * body of Open *) 

END Open; 

PROCEDURE DisklO (unit: CARDINAL; buf: ADDRESS); 

(* low-level procedure hidden in module *) 

END DisklO; 

BEGIN 

END SimpleFiles * 

MODULE MyProgram; 

FROM SimpleFiles IMPORT 

FILE, Open, Close, Read, Error; 

VAR fl, f2: FILE; 

Ch: CHAR; 

BEGIN 

Open( f1, "myfile.data”); 

Read<fl, ch) 

IF Error(fl) THEN HALT END; 

close{ fl); 

END MyProgram, 


module is a random-number 
generator consisting of a random 
function and its seed variable (see list¬ 
ing 1). A module forms a wall around 
its objects; except for explicitly im¬ 
ported and exported identifiers, the 
module's contents are isolated from 
the surrounding program. In the 
random-number generator, the pro¬ 
cedure Random( ) can be called from 
outside the module because it is ex¬ 
ported; the variable Seed, however, 
remains hidden inside the module and 
is accessible only by the random func¬ 
tion. 

It is their ability to encapsulate 
related declarations that makes 
modules such a powerful con¬ 
cept— they are the software 
equivalent of a "black box," Modules 
partition large programs into logical¬ 
ly related pieces with well-defined in¬ 
terfaces (Le,, the imported and ex¬ 
ported identifiers); as a result, 
Modula-2 programs are easier to 
read, easier to understand, and less 
prone to erroneous side effects than 
Pascals block-structured programs, 
(Anyone who has ever read a large 
Pascal program knows how they are 
structured: an army of procedures in¬ 
terconnected by pages of global 
declarations.) 

The ability of modules to divide 
programs into semi-independent 
parts provides the foundation for 
separate compilation in Modula-2, 
Library modules are divided into two 
separately compiled parts: a defini¬ 
tion module and its corresponding 
implementation module . The defini¬ 
tion module contains declarations 
made available to other modules 
(called client modules). The im¬ 
plementation module contains the ac¬ 
tual code and data that implement the 
operations defined by the definition 
module. 

Listing 2 shows three separately 
compiled modules. The library 
module SimpleFiles provides a simple 
file I/O system, the definition module 
exports the type FILE and file opera¬ 
tions, while the implementation 
module contains the code implement¬ 
ing the file system. 

The type FILE is called an opaque 
type—its record fields are fully ac¬ 
cessible within the implementation 
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Solving Pascal's Problems 

In a paper entitled "Why Paso?/ Is 
Not My Favorite Programming Lam 
guage/ the rioted C language propo¬ 
nent Brian Kemighan identifies eight 
major problems with PascaL R.T. 
Summer ami R.E. Cleaves have shown 
how Modula-2 addresses each of these 
problems CModula-2—A Solution to 
Pascals Problems / ACM SIGPLAN 
Notices, September 1982); 


Pascal arrays are fixed in size, mak¬ 
ing string handling difficult and 
general-purpose math libraries im¬ 
possible. 

Modula-2 includes “open* array 
parameters t which accept arrays of 
varying length. Also, character strings 
are assignable to array variables of dif¬ 
ferent lengths. 

Pascal's lack of "own" variables 
forces programmers to use global 
variables, which have a larger scope 
than they ought to. 

The module structure offers a 
superior method for hiding variables 
from most of a program , 

Pascal's lack of separate compilation 
hinders the development of large pro¬ 
grams and makes the use of libraries 
impossible. 

Modula-2 offers separately compiled 
library modules and subprogram 
modules , Library modules are collec¬ 
tions of procedures and data that are 
accessible by other modules. Subpro¬ 
gram modules are separately compiled 
modules that can be called by other 
modules. Unlike many languages, 
Modula-2 offers full type checking 
across separately compiled modules . 

Pascal's required declaration order 
prevents related declarations from be- 


ing grouped together. 

Modula-2 allows constants , types, 
variables, procedures > and modules to 
be declared in any order. Modules pro¬ 
vide an even better way to group 
related declarations. 

Pascal's Boolean expressions are not 
conditionally evaluated, resulting in 
convoluted expressions and extraneous 
state variables. 

Modula-2 explicitly defines the 
evaluation order of logical expressions 
as conditional 'short-circuit" evalua¬ 
tion, allowing statements like 'WHILE 
(p < > NIL) AND (p\ .data < 0) DO. . . ' 

Pascal's CASE statement is 
hampered by its lack of an 
OTHERWISE clause. 

Modula-2 CASE statements have an 
optional ELSE part for catching 
unspecified case values . Also, sub¬ 
ranges can be used in case constant 
lists, eliminating the need to explicitly 
declare all case constant values. 

Pascal's I/O facilities are extremely 
limited; they cannot deal with real- 
world files or program arguments. 

The Modula-2 language includes no 
I/O facilities. I/O is provided by stan¬ 
dard library modules, but these can be 
supplemented (or replaced) by defining 
different I/O modules. 

Pascal's strict enforcement of type 
checking prohibits low-level program¬ 
ming. 

Modula-2s low-level programming 
facilities provide machine-level opera¬ 
tions ■ type conversion , pointer arith¬ 
metic, bit manipulation , and direct ac¬ 
cess to memory , Unlike many lan¬ 
guages, Modula-2 provides controlled 
low-level access, preventing erroneous 
high-level programs from merely 
becoming low-level programs. 


module, but only the type name is 
visible outside the module. Opaque 
types are a form of the programming 
concept known as abstract data 
types. Abstract data types are objects 
whose only operations are defined by 
a set of procedures. Pascal's FILE type 
is an example of an abstract type; 
however, Pascal does not allow 
programmer-defined abstract types. 

This example introduces the con¬ 
cept of qualified export. When an ex¬ 
port list includes the symbol 
QUALIFIED, client modules must 
prefix all references to the exported 
identifiers with the name of their 
module; for instance, the identifier 
Open would have to be referenced as 
SimpleFiles.Open, Qualified export 
allows library modules to avoid 
clashes with identifiers already 
declared in client modules. Client 
modules in turn can "unqualify" iden¬ 
tifiers by preceding their import lists 
with the symbol FROM and the 
library module name. 

The module MyProgram imports 
SimpIeFiles to perform its file I/O, 
MyProgram is an executable pro¬ 
gram; however, it can also be called 
by other modules as a subprogram. 
(Subprogram calls are performed 
with the procedure Call exported by 
the library module Program.) Pro¬ 
grams and subprograms share infor¬ 
mation by importing the same library 
module. 

Separate Compilation 

The separate compilation facilities 
in most programming languages are 
more aptly termed "independent 
compilation" facilities; no type check¬ 
ing is performed between separately 
compiled parts. This has traditionally 
been a great source of problems, 
especially when parts of a large soft¬ 
ware system are developed by dif¬ 
ferent people. In fact, data-processing 
professionals invented a special term 
to describe this sometimes harrowing 
task; they call it "system integration." 

Modula-2 is specifically designed to 
maintain type checking across 
module boundaries. The compiled 
form of a definition module contains 
type information that is accessed 
when compiling both the correspond¬ 
ing implementation module and all 


client modules* The separation of 
definition and implementation 
enables you to change implementa¬ 
tion modules without forcing recom¬ 
pilation of all client modules. Because 
the definition module remains un¬ 
changed, type consistency is pre¬ 
served, This saves a lot of un¬ 
necessary system-generating (sysgen) 
time when maintaining large software 
systems. 

Changing both definition and im¬ 
plementation, however, invalidates 
all client modules because the inter¬ 


face between the module and its 
clients has now changed. Executing 
an out-of-date client module might 
crash the system. 

Wirth solved this problem in 
Modula-2 by maintaining a system¬ 
wide module-version control scheme. 
When a definition module is com¬ 
piled, the compiler assigns a unique 
value to the module. This value is 
known as a module key . When the 
corresponding implementation 
module is compiled, it inherits the 
module key of its definition. When a 
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client module imports the library 
module, a copy of the imported 
module's key is recorded in the result¬ 
ing code file. 

When a program is executed, the 
program loader checks that the 
module keys recorded in the program 
match those found in the compiled 
code of the imported implementation 
modules. As implementation modules 
receive their keys from the corres¬ 
ponding definition module, im¬ 
plementations can be optimized, 
modified, or entirely replaced 
without affecting any client modules. 
But if a definition module (and, 
subsequently, its implementation) is 
recompiled—perhaps to change a 
parameter list or add a variable to the 
module's interface—a new module 
key is assigned* Attempts to execute 
client modules compiled with the old 
library module result in a version er¬ 
ror, indicating that the client module 
must be recompiled* 

The implications for multiperson 
project management are revolu¬ 
tionary: system integration no longer 
needs to be plagued by mismatches 
between the agreed-upon interfaces 
and the actual code. 

If a software system is sufficiently 
well understood to be fully defined 
beforehand, the system's definition 
modules can be distributed in com¬ 
piled form to the programming team 
members, who can then write and 
modify implementation modules 
without forcing everybody else on the 
project to recompile when a change is 
made. Individual team members can¬ 
not alter a module interface, as the 
compiler enforces conformance be¬ 
tween the procedure headings 
declared in the definition module and 
the corresponding headings in the 
team member's implementation 
module* 

If team members are granted access 
to the source text of definition 
modules (to make small changes to 
the specification), several versions of 
the ''same" definition module may 
proliferate; however, the version- 
control system prevents the execution 
of mismatched modules, allowing 
system testing to proceed only after 
all modules adhere to the same set of 
interfaces. 


Libraries 

Pascal requires an underlying 
operating system for its I/O and stor¬ 
age management. Modula-1 requires 
a small run-time system for schedul¬ 
ing processes* Modula-2 requires 
neither: because such operations are 
programmed as library modules, the 
language itself requires virtually no 
support above the hardware level* 

A Modula-2 library typically con¬ 
tains modules for the following 
operations: 

•Console I/O and keyboard polling 
•Format conversion between text 
and binary representations 
•File I/O operations—read, write, 
and seek 

•File directory operations—create, 
delete, and rename 

• Storage management—new and dis¬ 
pose 

•Program execution 
•Process scheduling 
•Mathematical functions 

• Dynamic string manipulation 

It is no coincidence that these 
operations are normally the domain 
of an operating system; however, 
there is a crucial difference between 
module libraries and operating 
systems. Operating systems are tradi¬ 
tionally written by elite bands of sys¬ 
tems programmers who, in their at¬ 
tempts to deliver monolithic systems 
suitable for all applications, often 
create systems with so much over¬ 
head that they are unusable, 
Modula-2 lets you select the system 
facilities you need without having to 
pay for those you don't need. The 
module library constitutes a flexible 
and extensible operating system. 

The library contains not only the 
usual system facilities, but also every 
library module and program module 
in the system* Any library module in 
the system can be imported by any 
other module; any program module 
in the system can be called as a sub¬ 
program by any other module. This 
encourages a building-block ap¬ 
proach to the development of soft¬ 
ware systems: high-level library 
modules are built from collections of 


low-level modules; large programs 
are built from collections of smaller 
programs* 

Modula-2's library concept offers 
the potential for writing portable 
software systems that can be moved 
with little or no change across dif¬ 
ferent operating systems. A set of 
standard definition modules can pro¬ 
vide client modules with an operating 
environment that is independent of 
any operating system. Moving soft¬ 
ware to a new operating system mere¬ 
ly requires a set of implementation 
modules that use the host system's 
facilities to implement the standard 
definition modules. (This approach is 
equally suited for using large systems 
to develop software targeted for small 
stand-alone systems*) 

Modula-2 also has a remarkable 
ability to incorporate existing soft¬ 
ware into the Modula-2 environment* 
Programs written In other languages 
can be called as subprograms, thus 
becoming part of a Modula-2 pro¬ 
gram* Specially defined modules can 
access non-Modula library routines, 
host-operating-system calls, and even 
machine instructions. Yet, because all 
these facilities are accessed via defini¬ 
tion modules, they are uniformly 
referenced as Modula-2 library 
modules. 

As Wirth so succinctly states, 
library modules are "an essential part 
of a Modula-2 implementation" (see 
reference 5), 

Run-Time Binding 

The modular nature of Modular- 
based systems requires a different en¬ 
vironment from that of most software 
development systems. In particular, 
the compiler, program loader, and 
library form an integrated system, 
with module binding performed auto¬ 
matically at run time. Adding a 
module to the library (or updating an 
existing module) requires only that 
the module be compiled; the compiler 
writes the code file to the library, so 
when the module (or one of its 
clients) is executed, the loader can 
find it by searching the library* 

Run-time module binding 
eliminates linking and the resulting 
problems associated with large linked 
object files containing multiple copies 
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of the same module code. Instead, a 
single copy of a module-code file can 
be shared by a number of programs. 
Because run-time binding is slower 
than executing prelinked object files, 
facilities are also provided for option¬ 
ally linking collections of modules 
together to form a single object file. 
This yields faster program loading at 
the expense of extra effort to update 
any of the modules in the program. 

Procedure Variables 

The module structure encourages 
the development of reusable software 
components. (The philosophy of soft¬ 
ware components is simple: it is easier 
to use an existing program than it is 
to write one from scratch!) A com¬ 
mon problem with software com¬ 
ponents is that they are often difficult 
to tailor to the needs of client 
modules. For instance, one client may 
want a library module to perform its 
own error handling, while another 
client of the same module may want 
to substitute different error-handling 
routines. 

Modula-2 addresses this problem 
by introducing the concept of pro¬ 
cedure variables , a generalization of 
Pascal's procedure parameters. Pro¬ 
cedure variables are variables that are 
assigned procedures as values. Call¬ 
ing a procedure variable invokes the 
procedure assigned to it. 

Procedure variables allow client 
modules to "plug" their own pro¬ 
cedures into a library module. For in¬ 
stance, a client can plug an error- 
handling procedure into a library 
module; when the library module 
detects an error condition, it calls an 
internal procedure variable, in turn 
invoking the client's own error- 
handling procedure. 

Another use of procedure variables 
is the definition of automatic ini¬ 
tialization and termination sections 
for library modules. This enables a 
library module to start up and shut 
down its own resources independent¬ 
ly of any client modules. 

For example, a network-handler 
module might define an initialization 
procedure that performs the hard¬ 
ware operations necessary to hook 
itself up to a network; similarly, it 
would define a termination procedure 


to unhook the network connection. 
The network-handler module passes 
these procedures to the program 
loader, indicating that they are to be 
called when the module is first loaded 
into memory and when it is about to 
be released. Client modules are 
unaware of these actions; all they 
know is that the module gives them 
access to an open network connec¬ 
tion. 

Listing 3 shows how procedure 


DEFINITION MODULE Network; 


variables can be used to implement 
error handling and initialization/ter¬ 
mination sections in a network- 
handler module. 

Machine Access 

Because low-level system facilities 
are written as library modules, 
Modula-2 provides facilities for 
machine-level programming. Such 
facilities are by nature machine- 
dependent, so they may vary across 


Listing 3: In this example of procedure variables ; the library module Network manages 
a network connection . Initialization and termination procedures are established by call¬ 
ing the procedure SetEnvelope imported from the loader (a module named Program). 
The initialization procedure is called when Network is first loaded; the termination pro¬ 
cedure is called when it is about to be released from memory. 

The procedure Set Handler allows error handlers to be attached to open network 
nodes. (The type PROC is a predefined type denoting a parameterless procedure.) The 
client module Net Writer declares its own error-handling procedure and attaches it to the 
node variable by calling SetHandler. Note that Netwriter does not require error- 
checking code after every network operation, because the network module will auto¬ 
matically call NetWriter s error-handling procedure if a network error occurs, 


EXPORT QUALIFIED 

NODE, Open, Close, Send, Receive, SetHandler; 
TYPE NODE; 

PROCEDURE Open (VAR tu NODE; device: CARDINAL); 
PROCEDURE Close (VAR n: NODE); 

PROCEDURE send (n: NODE; ch: CHAR); 

PROCEDURE Receive (n: NODE; VAR ch: CHAR); 

PROCEDURE SetHandler (VAR n: NODE; handler: PROC); 

END Network* 


IMPLEMENTATION MODULE Network; 

FROM Program IMPORT SetEnvelope; 


TYPE NODE = POINTER TO RECORD 

HandleProc: PROC; (* error handler procedure *) 
AccessMode: NetAccess; 

Buffer; ARRAY bufrange OF CHAR; 

* * * 

END; 

PROCEDURE Send (n: NODE; ch: GEAR); 

BEGIN 

IF Lostconnection THEN n*.HandleProc() END; 

END Read; 


Listing 3 continued on page 392 


April 1063 © BYTE Publications Inc 391 






Listing 3. continued; 

PROCEDURE SetHandler {VAR n : NODE; handler: PROC); 
BEGIN 

.HandleProc handler; 

END SetHandler? 

PROCEDURE Startup; 

BEGIN 

(* open network connection *) 

END Startup; 

PROCEDURE Shutdown; 

BEGIN 

{* disconnect from network *) 

END Shutdown; 

BEGIN 

SetEnvelope(Startup, Shutdown); 

END Network, 


MODULE Netwriter; 

IMPORT Terminal; 

FROM Network IMPORT 

NODE , Open, Close, Send, SetHandler; 

PROCEDURE handler; 

BEGIN 

Terminal.WriteString("Network error 1" ); 
HALT; 

END handler; 


VAR nl: NODE; 

Chi CHAR; 

CONST Copier « 121; 

BEGIN 

Open(nl, Copier); 
SetHandler(nl, handler); 

Send(nl, ch) 

Closef nl); 

END Netwriter, 


Modula-2 implementations and 
should be avoided in programs 
designed for portability. Machine- 
level programming is usually isolated 
in a small number of modules to 
separate machine-specific from por¬ 
table software. 

The predefined type BITSET is 
defined as a set that fits in one 
machine word. Bitsets allow efficient 
bitwise manipulation of word quan¬ 
tities. 


The predefined module SYSTEM 
exports the system-dependent identi¬ 
fiers WORD, ADDRESS, SIZE, 
TSIZE, and ADR, When the type 
WORD is used as a parameter type, it 
is compatible with any object occupy¬ 
ing one word. When WORD is used 
as the base type of an unbounded ar¬ 
ray parameter (ARRAY OF WORD), 
the parameter is compatible with 
variables of any size or type, includ¬ 
ing records and sets. The type WORD 


allows for writing general-purpose 
routines that operate on variables of 
any type. 

The type ADDRESS is compatible 
with the type CARDINAL (unsigned 
integer) and all pointer types. Arith¬ 
metic operators can be applied to 
variables of type ADDRESS, allow¬ 
ing pointer and address arithmetic. 
This is important for writing storage 
managers, especially since Modula-2 
translates the standard procedures 
NEW and DISPOSE into calls to the 
low-level procedures ALLOCATE 
and DEALLOCATE. These pro¬ 
cedures are usually imported from a 
standard storage-management 
module, but they can also be defined 
in other ways to allow different styles 
of storage management. 

The functions SIZE(x) and 
TSIZE(t) return the size of variables 
and types. The function ADR(jsc) 
returns the memory address of vari¬ 
ables. 

Variables can be declared to reside 
at fixed memory addresses. This is 
useful for accessing memory-mapped 
device registers. 

Type checking can be cir¬ 
cumvented by using a type identifier 
as a type-transfer function , which 
converts the type of its parameter 
argument to the type of the function 
identifier. Type conversion is 
restricted to objects that occupy the 
same number of words. 

Code procedures enable Modula-2 
programs to directly access facilities 
provided by the underlying hardware 
or host operating system. A code pro¬ 
cedure consists of a procedure head¬ 
ing followed by the reserved word 
CODE and a series of machine in¬ 
structions; these instructions are sub¬ 
stituted inline for each procedure call. 
The use of code procedures is general¬ 
ly restricted to low-level modules. 

Listing 4 shows Modula-2's 
machine-level programming facilities 
in action. 

Multiprocessing 

Most modern systems-program- 
ming languages include multipro¬ 
cessing facilities as part of the 
language. For instance, Modula-1 
offers processes and semaphores, Ada 
includes tasks and rendezvous, and 
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Concurrent Pascal contains monitors* 
Modula-2 forgoes these higher-level 
multiprocessing models in favor of 
the simpler and lower-level coroutine 
concept* 

Coroutines are procedures that ex¬ 
ecute independently but not concur¬ 
rently. In a group of coroutines, only 
one coroutine executes at a time—the 
rest are inactive. Coroutines com¬ 
municate by calling each other; in a 
coroutine call, the calling coroutine 
becomes inactive, and the called co¬ 
routine resumes execution* 

Coroutine facilities exported by the 
module SYSTEM include the pro¬ 
cedures NEWPROCESS, TRANS¬ 
FER, and IOTRANSFER, and the 
type PROCESS. 

The procedure NEWPROCESS 
{Procedure, Adr, Size, Coroutine) 
creates a new coroutine* The 
parameter Procedure specifies the 
procedure to be executed by the co¬ 
routine. The parameters Adr and Size 
specify an area of memory for the co¬ 
routine to execute in. The newly 
created coroutine is returned in the 
parameter Coroutine, which is a vari¬ 
able of type PROCESS. 

Coroutine calls are performed with 
the procedure TRANSFER (with pro¬ 
cess variables Old and New)* 
TRANSFER suspends the current co¬ 
routine, assigns it to the process vari¬ 
able Old, and then resumes execution 
of the coroutine previously assigned 
to the process variable New. 

The procedure IOTRANSFER 
(with process variables Old and New, 
and integer value IntVect) allows co¬ 
routines to be used as interrupt 
handlers* IOTRANSFER initiates a 
coroutine call from Old to New; 
however, when the peripheral device 
specified by IntVect causes an inter¬ 
rupt, control is automatically 
transferred back to the interrupt- 
handling coroutine* Listing 5 shows 
how coroutines work as interrupt 
handlers. 

Coroutines are appropriate for 
many common multiprocessing ap¬ 
plications; however, when higher- 
level forms of process scheduling are 
needed (e*g*, semaphores or message 
passing), they can be constructed in 
terms of coroutines and stored in 
library modules* Modula-2 thus has 


Listing 4: This program demonstrates Modula-2's machine-level programming facilities. 
The module MyStorage provides a very simple storage allocator; starting at memory 
address 0, it assigns successive memory words to dynamically allocated variables. Note 
that ALLOCATE accepts arguments of any pointer type and that any calls to NEW in 
this program are handled by the storage module. 

The variable Console is declared to reside at hexadecimal memory address FFE8, The 
variable Sneaky uses a type-transfer function to gain bitwise access to a 32-bit real 
number. The code procedure LoadByte provides direct access to the Apple Pascal 
p-code instruction LDB: it loads a byte from memory onto the P-machine evaluation 
stack. The procedure Print Hex accepts variables of any type as arguments * Inside Print- 
Hex, the parameter is viewed as an array of words in the range 0 to HIGH(mem). 
HIGH is a standard function that returns the upper index of array parameters. 


MODULE LowLevel; 

FROM InOut IMPORT WriteHex; 

MODULE MyStorage; 

EXPORT ALLOCATE; 

VAR HeapTop: ADDRESS; 

PROCEDURE ALLOCATE (VAR ptr : ADDRESS; sizes CARDINAL); 
BEGIN 

ptr : = HeapTop; 

HeapTop := HeapTop + size; 

END ALLOCATE; 

BEGIN 

HeapTop i= 0 
END MyStorage; 


VAR Console [0FFE8H]: BIT5ET; 


PROCEDURE LoadByte (base: ADDRESS; offset: CARDINAL): CARDINAL; 
CODE 

190; (* LDB p-code: gets base £ offset off stack *) 

END LoadByte; 


PROCEDURE FrintHex (mem: ARRAY OF WORD); 

VAR 1: CARDINAL; 

BEGIN 

FOR i i- 0 TO HIGH(mem) DO WriteHex(mem{i], 0) END; 
END PrintHex; 


VAR Ch! CHAR; 
r: RECORD 

X,y,Z; HEAL; 

END; 

a: ARRAY [0.*50] OF CARDINAL; 
TYPE SetReal = SET OF [0 ., 31]; 
VAR Sneaky: SetReal; 

BEGIN 

Sneaky := SetReal (1.0E-13 ); 
a[0] := LoadBytef 3FFFH, 3); 
PrintHex(ch); 

PrintHex(r); 

PrintHex(c); 

END LowLevel* 
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Listing 5: This program, which illustrates coroutines and interrupts, writes a continuous 
stream of " hos” to the screen, but an occasional "hi" pops up among the "hos." 

The main program creates the coroutines Hi and Ho, then transfers to Hi (suspending 
itself permanently). The first thing Hi does is execute IOTRANSFER , transferring con¬ 
trol to Ho, Ho runs in a loop, continually writing "ha" out to the screen ; however, 
when an interrupt occurs through interrupt vector 4, control is automatically trans¬ 
ferred back to Hi. Hi writes out "hi, ” transfers back to Ho f and waits for the next inter¬ 
rupt. In this example , interrupt vector 4 might be triggered by typing a key on the key¬ 
board. Interrupt-vector assignment varies on different systems. 

MODULE HlHo; 

PROM SYSTEM IMPORT 

WORD, ADR, SIZE, PROCESS, NEWPROCESS, TRANSFER; 

FROM Terminal IMPORT WriteString, Writeln; 

CONST maxHiHo = 17; 

VAR i; CARDINAL; 

Hi, HO, Maim PROCESS; 

A, B; ARRAY [I*.200] OF WORD; 

PROCEDURE WriteHi; 

BEGIN 

LOOP lOTRANSFER<Hi,Ho,4); {* intpt* vector = 4 *) 

WriteString("hi"); 

END; 

END WriteHi; 

PROCEDURE WriteHo; 

BEGIN 

LOOP WriteString("ho"); 

INC(1); 

IF i > maxHiHo THEN 
Write In; i ; *= 0; 

END; 

END/ 

END WriteHo; 

BEGIN 1 i— 0; 

NEWPROCESS(WriteHi, ADR(A), 5IZE(A>, Hi); 

NEWPROCESS(WriteHo, ADR(B), SIZE(B), Ho ); 

TRANSFER(Main, Hi); 

END HlHo. 


the advantage of being able to pro¬ 
vide most any kind of process 
scheduling (including none at all). 

Miscellaneous Improvements 

Modula-2 is more than just Pascal 
extended with modules, machine 
access, and multiprocessing. It also 
introduces the following changes to 
Pascal that simplify programming 
and improve program readability and 
efficiency, as shown in listing 6: 

• Each structured statement has an 
explicit terminating symbol: UNTIL 
for the REPEAT statement, and END 


for the rest. This eliminates the need 
for Pascal's compound statement 
(i.e., BEGIN . , , END). 
•Everywhere Pascal allows con¬ 
stants, Modula-2 allows constant ex¬ 
pressions; for instance, TYPE a = 
ARRAY [0. .H-1] OF CHAR, 

• CASE statements can have sub¬ 
ranges in their case constant lists 
(eliminating the need to specify each 
constant value); also, CASE state¬ 
ments have an (optional) ELSE part, 
•Variant records use the same syntax 
as CASE statements, 

• Functions can return any type, m- 
luding records and arrays. 


•Procedures can declare unbounded 
("open") array parameters, which 
accept arrays of varying length. 

•The symbols # and & are defined as 
synonyms for the often-used symbols 
< > and AND. 

•The AND and OR Boolean 
operators skip the second operand if 
the expression value can be deter¬ 
mined from the first operand* 
Conditional-expression evaluation 
simplifies the programming of many 
situations. 

•The LOOP/EXIT statement allows 
for clear and efficient expression of 
loop-and-a-half constructs. 

•The FOR statement has an optional 
BY part for specifying step values 
other than 1. 

All characters in a Modula-2 identi¬ 
fier are significant, not just the first 
eight, allowing you to use long identi¬ 
fiers without having to worry about 
accidental aliasing. The capitalized 
reserved words stand out in larger 
programs, improving readability* 
Modula-2 enforces case sensitivity of 
identifiers to prevent identifier alias¬ 
ing (e.g., MYIDENT being the same 
as myldent). 


Conclusion 

Pascal is ill-suited for implementing 
systems software, yet its basic struc¬ 
ture is sound enough that many have 
chosen to extend the language rather 
than abandon it. This has resulted in 
an irremediable Tower-of-Babel syn¬ 
drome from which the only escape is 
a new and better language. 

Other languages vie for this honor, 
notably C and Ada, but none can be 
demonstrated to be superior to ex¬ 
tended Pascal. C has proven itself as a 
practical language, but it suffers from 
unreadability, lack of type checking, 
and inadequate separate compilation 
facilities. Ada is a jungle of inter¬ 
twined features; one suspects it was 
designed as a challenge to compiler 
writers, not as a tool for software 
engineers. 

With Modula-2, Niklaus Wirth has 
created the language that will replace 
Pascal. Modula-2 can express 
everything from device drivers and 
system software to libraries and ap- 
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Listing 6: Modula-2 is more efficient and more readable than Pascal The example 
shows a piece of Pascal code and its Modula-2 equivalent . The Modula-2 code is two 
lines shorter and has one less variable reference and two fewer statements. Modula-2's 
conditional-expression evaluation eliminates the need for the second Pascal “if" state¬ 
ment. The standard procedure INC shortens the expression (and produces more effi¬ 
cient object code) by eliminating the second reference to the variable accountbalance. 


{* PASCAL * > 

if p *> NIL then 
if update then 
begin 

p*.accountbalance := p A ,accountbalance + receipts * 2; 
p A .update s= false; 
end; 


( * MODULA-2 *) 

IP (P # MIL) £ p*.update THEN 

INC(p^*accountbalance, receipts * 2); 
p".update ;- FALSE; 

END; 


plication programs. Modula-2's 
module concept and improved syntax 
make it more readable than Pascal, 
Modula-2 is as simple as Pascal and is 
small enough to allow efficient pro¬ 
gram development on 8-bit 
microcomputers. Modula-2 has 
enough in common with Pascal that 
Pascal programmers are able to write 
Modula-2 programs in a matter of 
hours. 

In short, Modula-2 contributes to 
the design of software systems what 
Pascal has contributed to the design 
of programs. It is indeed a worthy 
successor to Pascal. ■ 
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Where to Get Modula-2 

The following organizations dis¬ 
tribute Modula-2: 

Institut fur Informalik 
ETH 

CH-S092 Zurich 

Switzerland 

ETH Zurich is the university where 
Modula-2 was conceived > ETH dis¬ 
tributes Modula-2 compilers for the 
PDP-11 , 68000, 6809, and Lilith. Lilith 
is a high-speed personal computer with 
superior graphics, a mouse, and a bit- 
slice processor designed to execute 
M-code. 

Moduia Research Institute 

950 North University 

Provo, Utah 84604 

MRI is a nonprofit research 
organization that builds Lilith com¬ 
puters and sells them to targe organiza¬ 
tions for about $15,000 apiece , Liliths 
include Modula-2 software developed 
at ETH. 

Volition Systems 

POB 1236 

Del Mar, CA 92014 

Volition Systems released the first 
commercial implementation of 
Modula-2, Volition s current Modula-2 
system runs under the UCSD Pascal 
system ; it is available for the Apple 11, 
Apple HI, Sage H, Scenic One, NCR 
ALP-2, TI 9900, and 8060/Z80-based 
systems . Modula-2 compilers for other 
processors and operating systems will 
be available m the near future , 
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INTRODUCING 1 - 2 - 3 : 
ITU HAVE TOUR 
IBM/PC 

JUMPING THROUGH 

HOOPS. 







Meet 1-2-3 - the remarkable new software 
package that puts more raw power at your finger¬ 
tips than anything yet created for the IBM PC. 1-2-3 
actually combines information management, 
spreadsheet, and graphing in one program that can 
perform all three functions interchangeably and 
instantly at the touch of a key That’s power 

To explain: since 1-2-3’s information manage¬ 
ment, spreadsheet and graphing functions reside 
in memory simultaneously, you can go from 
retrieval to spreadsheet calculation to 
graphing instantly, 
just by pressing a 




? j SPREADSHEET 





few keys. So 
now you can 
experiment 
and recalcu¬ 
late and look 
at data in an 
endless variety of 
ways. As fast as your 
mind can think up new possi¬ 
bilities. There’s no lag between 
you and the computer. And that’s 
a new kind of power - power 
that’s greater than the sum of its 
programs. 

The spreadsheet function. 

If 1-2-3 were just a spread¬ 
sheet, you'd want it because it has 
the largest workspace on the mar¬ 
ket (2048 rows by 256 columns). 

To give you a quick idea of 1-2-3 s 
spreadsheet capabilities: VisiCalc’s 
spreadsheet for the IBM PC offers 15 arithmetic, 
logical and relational operators, 28 functions and 
32 spreadsheet-related commands. 1-2-3 has 15 
operators, 41 functions and 66 commands. And if 
you include data base and graphing commands, it 
actually has 110! 

In addition, 1-2-3 is up to 50 times as fast as es¬ 
tablished spreadsheets. With all the features you’ve 
ever seen on spreadsheets. 1-2-3 also gives you the 
capability to develop customized applications 
(with 26 macro keys) and lets you perform repeti¬ 
tive tasks automatically with one keystroke. If 1-2-3 
were just a spreadsheet, it would be a very power¬ 
ful tool. But it’s much, much more. 

The information management function. 

Add to 1-2-3’s spreadsheet a selective informa¬ 
tion management function, and the power curve 
rises at an awesome rate. Particularly since 1-2-3 s 
information management capability reacts files 
from other programs such as WordStar, VisiCalc 
and dBase II. So you can accumulate information 


on a Limitless variety of topics and extract all 
or pieces of it for instant spreadsheet analysis. 
Unheard of before. Specific 1-2-3 information man¬ 
agement features include sorting with primary and 
secondary keys. Retrieval using up to 32 criteria. 
1-2-3 performs statistical functions such as mean, 
count, standard deviation and variance. It can pro¬ 
duce histograms on part or all of the data base, 

1-2-3 also allows for the maintenance of multiple 
data bases and multiple criteria. 

' “v The graphing function. 

^ 1-2-3’s sophisticated graphing commands 

enable you to create 
""N graphs of up to six vari- 
f Jr ' S n ables using information 

J f I graphs ) \ a ! read v°" * e s P read - 

— f * / < sheet. And have it on 

Ul -- '~' r / screen hi less than two 

^-vT\ ^seconds! Once you’ve 

made a graph, three keystrokes 
will display it in a different 
l form. If data on the spreadsheet 
] changes, you can display a revised 
graph with one keystroke. This 
instant relationship of one 
format to another opens up a 
whole new application area. 

For the first time graphics can 
be used as a “what if” 
thinking tool! 

To fully understand just 
how much power 1-2-3 
adds to the personal com¬ 
puter you’ll want to go to 
your nearby 1-2-3 dealer for 
a full demonstration. For his name and address (and 
more information if you want it) call 1-800-343-5414. 


Spreadsheet t graphing, 
information management all-inone. 



© Lotus Development Corporation; 

Cambridge, MA 02158,(617) 492-7171. 

All rights reserved. 

WordStar is a registered trademark of MicroPro Inc. 
VisiCalc is a registered trademark of VisiCorp. 
dBase II is a registered trademark of AshtonTate, 
12-3 and totus are trademarks of Lotus 
Deveiopment Corporation. 
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The Design of an Advanced 
Logic Simulator 

Macrocircuits and time-saving features make 
this new version easy to use. 


In a previous article {''Simulation 
of Simple Digital Logic through a 
Computer-aided Design System/' 
January 1983 BYTE, page 396), I 
described the design of a primitive 
logic simulator to replace hardware 
breadboarding in learning to design 
basic digital circuits. I also outlined 
enhancements that could give the 
program functions comparable to 
professional-level simulators avail¬ 
able on large mainframe computers. 
After finding how easy it was to write 
a logic simulator for Radio Shack's 
TRS-80, I endeavored to write a 
professional-level program. This arti¬ 
cle includes the program and 
describes in detail the operation of the 
enhancements. While the description 
is oriented toward the logic 
simulator, the basic concepts 
employed could be used in other ap- 


About the Author 

Kokerf M. Me Derm off is fhe manager of 
CAD (computer-aided design) software 
engineering at International Telephone and 
Telegraphs Large-Scale Integration Tech¬ 
nology Center , The recipient of both BEE and 
MS degrees, he also teaches computer science 
at Bridgeport Engineering Institute , 


Robert M. McDermott 
33 Dora Circle 
Bridgeport, CT 06604 

plications as well, particularly the 
processing of macroinstructions and 
the use of selective trace for event- 
driven phenomena. 

Background 

As described in the previous arti¬ 
cle, a logic simulator accepts the 
description of a proposed design in 


A macrocircuit is a black 
box with specified input 
and output signals. 


terms of logic-element interconnec¬ 
tions and external stimuli. It applies 
the external stimulus to the simulated 
logic network and displays the resul¬ 
tant output. 

The simulator operates by keeping 
track of the states of all connection 
nodes. An old (before stimulus) state 
is used as the input to each simulated 
logic device, and results are stored as 
new state; once all devices have been 
stimulated using the old values as in¬ 
puts, the new values replace the old 


and the process is repeated. This 
operation implies that every logic ele¬ 
ment produces the same delay. This 
fixed delay allows for the modeling of 
sequential devices because feedback 
loops work properly. 

The propagation of signals among 
the various logic elements is con¬ 
trolled by a description of the logic 
network, consisting of a list of each 
element's logic type and the nodes to 
which the element's input and output 
are connected. The appearance of one 
node as the output of one element and 
the input to another element implies 
that the output and input are elec¬ 
trically connected. Node numbers 
serve as an index to an array that con¬ 
tains the logic values (old and new) 
for each signal. 

The primitive version of this pro¬ 
gram was a direct implementation of 
this concept that merely filled the ap¬ 
propriate arrays directly from the in¬ 
put provided and proceeded to 
simulate the design in a single-step 
manner. The logic primitives sup¬ 
ported were the standard logic 
operators: AND, NAND, OR, NOR, 
and XOR. This basic approach, while 
simple to implement, left much to be 
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The new Transtar 130 daisy wheel 
printer generates a full-page letter in 
78 seconds. The least expensive 40 cps 
printer does it in 36. Only 42 seconds 
difference...for twice the price. 

At only $895, the Transtar 130 letter- 
quality printer makes speed its only 
compromise. Shannon-text rated at 
16 cps, the Transtar 130 gives you better 
printing quality than any 40 cps printer. 
It allows you the full range of word¬ 
processing functions such as proportional 
spacing, superscript, subscript, under¬ 
scoring and a true boldface. The 130 is 
"plug and go" compatible with the best¬ 


processing packages. It's 
quiet: only 65dB. It's durable. It boasts 
a unique new autoload feature that auto¬ 
matically loads paper to one of four pre¬ 
selected positions with the touch of a 
button. And, as if that weren't enough, 
its end-user warranty runs a full six 
months—twice that of most of its com¬ 
petitors. 

Affordable and loaded with all the 
features of printers costing twice as 
much, the Transtar 130 letter-quality 
printer retails for less than $900. But 
it's up to you: Is 42 seconds really 
worth $1000? 


Is 42, 
seconds 

worth 


Transtar 

Box C-96975, Bellevue, Washington 98009 
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THANKS FOR HELPING 
TO KEEP UNITED WAY 
IN BUSINESS. 


Every year, United Way successfully continues to 
support local human service agencies in communities all 
across the United States. 

A lot of the credit for this success goes to the 
dedicated efforts of people in business—to top corporate 
leaders who volunteer their organizational skills 
and financial expertise, to middle-management people 
who work lunch-hours and evenings to help organize 
local campaigns and collect money, to the newest 
mailroom clerk who swallows his shyness and asks his 
fellow workers for a last-minute contribution. 

And by operating like any other modern, well-run 
business enterprise, United Way succeeds in 
delivering the maximum in human services 
for the dollars that are collected. 

Thanks again for your help. 

Thanks to you, it works. For all or us. Unibed Way 
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desired in terms of ease of use, error 
checking, and models of commonly 
used higher-level logic elements (flip- 
flops, counters, etc.). 

A more professional system is 
shown in listing 1 (see page 428) and 
diagramed in figures 1 and 2; it sup¬ 
ports named nodes rather than 
numbers, a ''macro" capability for 
repetitiously used blocks of circuitry , 
an expanded library of logic 
primitives (see figures 3 and 4), pro¬ 
cedures for rapid simulation, and a 
flexible output-display feature. 

Named Nodes 

Most nodes in a proposed design 
have functional names associated 
with them {e.g., Clock, Reset, etc,). 
For ease of use and a more meaning¬ 
ful input description, a well-designed 
program must support the use of 
named nodes. It is much easier to 
debug a design described by lines 
such as 

AND DATA LOAD DATA-IN 
rather than 

AND 3 7 33 

The advanced version of this pro¬ 
gram uses a free-field input format. 
Spaces are used as string delimiters 
when a line is read and parsed into 
distinct names by the subroutine at 
line 10000. A table look-up assigns 
unique numbers to each signal name. 
The subroutine at line 11500 looks up 
each name, while the routine at line 
11600 adds to the list names not 
already there. Note that unused en¬ 
tries have the name "0," and this is 
the only reserved signal name; any 
other combination of symbols can be 
used as a valid signal name (e.g., 
LOAD“ could be used to signify a 
load-not signal). Additionally, some 
devices subsequently described con¬ 
tain numeric parameters, such as an 
N-bit shift register, and these num¬ 
bers are distinguished from signal 
names by using # {the number sign) as 
the first character in the name. 

Macrocircuit Capability 

To support structured design, and 
to make entering input data easy, 
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INTEGRATED ACCOUNTING SYSTEM 


GENERAL LEDGER 


ACCOUNTS RECEIVABLE 


BILLING 


INVENTORY 


ACCOUNTS PAYABLE 


PAYROLL 


WORD PROCESSOR ■ Perfect Writer™ 


SPELLING CHECKER - Perfect Speller 


File Management System ■ Perfect Filer™ 


Electronic Spreadsheet - Perfect Calc ™ 


The best business program package on the 
market . . . providing all the software and 
storage you ever wanted. 

• All programs self-prompting & menu driven 

• Completely integrated accounting system 

• General Ledger Includes a chart of accounts develop¬ 
ed by a CPA 

• Has been in use for four years 

• High speed operation 

• All software pre-installed on hard disk and ready to 
run* No more diskettes 81 tedious paper work 

• Self-explanatory . ,. easy to use 

• All software & hardware fully guaranteed & supported 


5 MB WINCHESTER DISK 


10 MB Model 
also available 


Dealer 

Inquiries 

Invited 


1420 E. Edinger Ave., Suite 115, Santa Ana, CA 92705 

(714)836-3569 








































(la) 


(lb) 



Figure 1: Flowchart of the fundamental procedures used in the simulator , Figure la 
Shows the arrangement of the functional blocks; figure lb describes in more detail the 
actual simulation process , 


capability should be included to 
allow predefined blocks of cir¬ 
cuitry— macrocircuits—to be in¬ 
stalled simply* A macrocircuit is a 
black box with specified input and 
output signals; the description of the 
macrocircuit includes the logic 
devices required to generate the out¬ 
put from the inputs, using internal 


A macrocircuit is similar 
to a function call in 
BASIC or a subroutine 
call in FORTRAN or 
Pascal. 


signals as required. Handling a single- 
level macrocircuit involves the 
replication of a block of logic devices, 
with the appropriate translation of 
the signal names used within the 
macrocircuit to those used within the 
circuit, 

A macrocircuit is similar to a 
FUNCTION call in BASIC (or more 
appropriately, a subroutine call in 
languages such as FORTRAN or 
Pascal), The definition of the macro- 
circuit is like BASIC's DEFFN defini¬ 
tion in that the variables used in the 
definition are dummy variables. 
When the macrocircuit is called in the 
logic-description input, the dummy 

Text continued on page 412 


Give 

and 

lake. 


Give a little today. 
Take a lot tomorrow. 

That’s what makes 
United States Savings 
Bonds a great way to 
secure your future. 

And why over nine 
million people like you 
have already joined the 
Payroll Savings Plan. 

You see, once you 
sign up, a small part of 
each paycheck is set 
aside to buy Bonds. 
Saving is so automatic, 
you’ll soon forget 
about it. 

So buy United 
States Savings Bonds. 


Automatically, 
through the Payroll 
Savings Plan. 

You won’t even feel 
like you’re giving, until 
all those Bonds are 
yours for the taking. 


Take 

m^merica. 


FW A public service of this publication 
anti The Advefttsmg CpupciL 
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Introducing a sensible solution 
to the problems of dBASE II. 


:v 

The Sensible Solution 



We don't mean to debase dBASE II, but it 
you're looking for a data base manager that's long 
on features, dBASE II can come up a little short. 

For instance, a single dBASE II record can only 
contain 32 fields. And when you need to share 
information between one file and another, you can 
only access two at a tune. 

So, as good as dBASE II is, its limitations can 
quickly paint you into an electronic corner. 

And that's why we created The Sensible Solution . 

Finally 

A sensational relational. 

Along with all the usual things you expect 
from a data base manager, The Sensible Solu tion lets 
you handle the kind of tough assignments that 
dBASE II can't: 

You can design data files with more than 300 
variables. You can create reports using 10 different 
files at once. You can even set up file locking for 
multi-user computers. 


Ready to get down to business. 

A data base manager without ready-to-run 
application programs is hardly worth the disk it's 
copied on. 

So, along with The Sensible Solution, you can 
also add The Sensible Solution Bookkeeper ™ or 
Sensible Management™ our complete one~entry 
accounting and management system. 

They're both affordable. Business-tested. And 
supplied with source code so you can make your 
own modifications, 

A sensible trial offer. 

When you purchase The Sensible Solution, 
we J ll send along a special trial disk that lets you create 
forms and enter a limited number of records. 

If, after 30 days, you're not satisfied, just return the 
unopened master system disk for a full refund. 

So why not take us up on our trial offer? You've 
got nothing to lose. 

Except the problems of dBASE II. 


The Sensible Solution 

To order; write or call; O'Hanlon Computer Systems, 11058 Main Street, Bellevue, WA 98004 USA, 

Phone (206) 454-2261 Prices- The Sensible Solution— $695, Sensible Solution Bookkeeper—$ 495, Sensible 
Management— $895. In Washington, add 6.5% state tax. VISA, Mastercard and dealer inquiries welcome. 

dBASE 31 is a registered trademark of AshtonTate Sensible Sdutoix Sensible Solution Bookkeeper and Sensible Solution Management are trademarks of O'Hanlon Computer Systems, Imc 
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GET RID 
OF YOUR 
TYPEWRITERS! 


KWIC-KEY 


WORKS LIKE MAGIC TO 
TURIVI YOUR $7000 WORD 
PROCESSOR INTO A $500 
ELECTRIC TYPEWRITER. 



■ Envelopes 

■ Preprinted forms 

■ Quick notes, index 
cards, etc. 

■ All those typed documents 
your word processor 
can't handle 


Connects your CRT 
keyboard directly to 
your printer and 
makes full use of 
specialty printer 
features. 



MASTER CARD 
VISA C.O.D. 


ONE KEYWORD PROCESSING 

on your TELE VI DEO 
with WORDSTAR "and . , , 



t — 

Nu 

Key 

^ J 




S9995 

Mastercard 



/ 

Visa 


■ Nu Key “ Automates the 36 most 
commonly used word processing functions 

■ Reduces learning time while increasing 
operator speed 

■ For beginners and Wordstar experts 

■ Comes complete with 14 new matching 
keycaps 

Far your TELEV1DEQ VSO TS-flOO. TJ-&OOA, andT5 SOI 
PLEASE SEND WORDSTAR SERIAL NUMBER TO 

Business Solutions, Inc. 

91 W, Long Lake RcL, Suite 9 
Bloom field Hills, Ml 48013 
(3T3) 540-3360 

CPJM"‘' QFDIGITAL fftSEARCHittLEVIDEOi TiLfMDUJtlONV 

Of TELEVIDfQI WCMflSIW? v Qf MICROPRO ihUEBNAllONAU 
NuKtYSKWIC-kEf " QF BUSWE^OLUfJONi INC. 



(2c) 




Figure 2: Flowcharts for the functions 
added to the advanced version of the 
simulator ; rroto the line-number 
references to listing 1 at the top of each 
flowchart , 
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c 


NAME TO NUMBER CONVERSION 

(sue nsooy 


) 



YES 


NO 


NAME^'d" 



YES 


SEARCH FOR 
NAME 






FOUND - 
-VALUE 





NO / FOUND \ > 




< 3 > 

NO 

FOUf 

J0*0 


FGUN 

D- -1 

(YES 







FOUND-INDEX 


^ RETURN ^ 


^ RETURN^ 


(2e) 


c 


BUILD CORRESPONDENCE TABLE 
I SUB 3 0000) 


) 



INITIALIZE 






* POINT TO NEXT 
ELEMENT 






GET CALLING 

NODE 




GET DESTINATION 
NODE 




TABLE IDEST)* CALL 

NO yi NODE$\ 

N. 00NE / 

\ / 

(yes 


DELETE 

CALLING 

THIS 

ELEMENT 



^RETURN ^ 



SI 00 

Div of 696 Dorp 


ImULLVmV 


-Est. 1977 

COMPUTERS: 

COMPUPRO 8/16 Systems GALL 
COLUMBIA (LIKE IBM-PC) 

120 K RAM/ 2 Drives $2546.00 

EAGLE II w/ software 2339.00 

MICRO DECISION w/2 Drives 


11B5.00 


CALL 


CALL 


25900 


374.00 


839.00 


& B S.W. Pkgs 

SD SYSTEMS 

disk-less computer 

BOARDS: 

ADV. DIGITAL 

Superquad & Stave 

CALIF COMP SYSTEMS 

ZBD CPU 

COMPUPRO 64K 

STATIC RAM 
CRQMEMCO DPU 

68DOO/ZQO 
SCION'S Microangefo Graphics 
MA520 906.00 

SD SYSTEMS 3 BD SET 
w/1 yr warranty: 

SBC 200 W/ MONITOR PROM 
VERSAFLOPPY II w/CP/M 3,0 & BIOS 
256 K EXPANDORAM III 1295.00 
SEATTLE IBM-PC 64K 
RAM + w/serial 359DO 

SSM (2 pare/2 serial) I/D 4 232.00 

TARBELL OD FD Controller 396.00 

MONITORS/TERMINALS: 


ADDS VIEWPOINT A3 

LIBERTY FREEDOM 100 

(emulates Tele. 925) 

TELEVIDEO 950 

PERIPHERALS - ETC. 

EPSON'S NEW FXBO 
CRQMEMCO Z2X Box w/o 
ZPU BOS 

HARD DISK SUBSYSTEMS 
HAYES Smartmodem 1200 
INTEGRAND 000 DB/2F 
W/ options 

MORROW Floppy Sti) systems 


475.00 

535.00 
915.00 

CALL 

845.00 
CALL 
519.00 

497.00 
CALL 

OPEN SYSTEMS S/W 500.00 ea. 
PARA DYNAMICS 

201BR Mainframe 675.00 

*HFNEW PRONTCHHt 1225,00 

TEC MAR 5 MEG Cartridge for 
IBM-PC 1525.00 

VOTRAX Speech Synth. 275.00 

TANDON 100-2 DS/DD Drives 
for IBM-PC 245.00 

QUME 8" Drives D.S./OO 
Thinline 242 445.00 

Standard 042 445,00 


FULL DEALER SUPPORT 
VISIT OUR SHOWROOM 
Hr*. 9:00 A.M.-5:30 P,M. M-F 

Subject to Available Quantities 
Prices Quoted Include Cash Discounts 
Shipping & Insurance Extra 

S-100 

14425 North 79th Strut, Suite B 
Scottedalt, Arizona 95260 
SALES 900-529-3136 
TECHNICAL 602-981-7670 
TELEX 185025 
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Verbatim 
Diskettes 




Top-Equality Verbatim* Diskettes 
from Tech*Data, your complete 
word and data processing supply 
center. Dealer inquiries invited. 

Call Toll Free 

T-800-237-8931. 

In Florida, call 

813-577-2794. J 


v 


Tech* Data Corporation 

3251 Tech Dnve Nortn 
St. Petersburg, FL 33702 
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Diskettes 


Rely on Scotch* diskettes to keep your valu¬ 
able data safe. Dependable Scotch diskettes 
are tested and guaranteed error- tree The low 
abrasivity saves your ready write heads. 
The/re compatible with most diskette drives. 



(800)235-4137 

& 


Dealer inquiries 
inviled 



pacific 

exchanges 

till K.-nhill Hbd 

S«i L^nctenp.. CA 
* WIt In Gii ul 
iHlihSi; SU IS .m. 
iHii'itMl Hi 17 


Figure 3: The fundamental logic elements predefined within the logic simulator. 
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LOGIC TYPE; 

LOGIC EQUATION: 

LOGIC SYMBOL: 

TRUTH TABLE: 

ELEMENT COOING: 


AND GATE 

Q = A ■ (BMCMDME) 


A H" 
E 


(3b) 

LOGIC TYPE: 
LOGIC EQUATION: 

LOGIC SYMBOL: 


NANO GATE 


Q = A(BMCMDME) 


SO— 


A 

■ B 

Q 

TRUTH TABLE: 

A ■ 

B 

0 

0 

0 

0 
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0 
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0 


0 

1 

1 

1 

0 

0 
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0 

1 

1 

l 

1 


1 

1 

0 


AND A (B) tC) {D) 
{El Q (01 


NOTES; i ) DENOTES OPTIONAL FIELDS, 
V IF NOT USED. 


ELEMENT CODING: NANO A_{S) (C) (0) 

(El o toy 

NOTES ( J DENOTES OPTIONAL FIELDS, 

V IF NOT USED. 


<3c> 

LOGIC TYPE; 
LOGIC EQUATION- 

LOGIC SYMBOL 


TRUTH TABLE: 


(3d) 

OR GATE LOGIC TYPE: 

Q-A+{B1 + tO+(DJ+(EJ LOGIC EQUATION: 


NOR GATE 


■=c>~ 


LOGIC SYMBOL: 


Qs A + {BJ+(C)+{DJ+(E) 


n>- 


A + 

B 


Q 

TRUTH TABLE: 

A + 

B 
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0 

0 


0 


0 

0 

1 

0 

1 


1 


0 

1 

0 

l 

0 


1 


1 

0 

0 

1 

1 


i 


1 

I 

0 

OH 

A 

IB) (Cl (01 

ELEMENT CODING: 

NOR 

A (B) 1 


(El Q {Ql 


NOTES: t 1 DENOTES OPTIONAL FIELDS, 


a 0 IF NOT USED 


(E) Q (01 

NOTES: t J DENOTES OPTIONAL FIELDS, 
"0" If NOT USED 


(3e> 

LOGIC TYPE EXCLUSIVE OR GATE 

LOGIC EQUATION; Q-A0B 


(3f) 

LOGIC TYPE 


EXCLUSIVE NOR GATE 


LOGIC EQUATION Q= A©B 


LOGIC SYMBOL 


TRUTH TABLE, 


T>' 


LOGIC SYMBOL 




A + 

B 

Q 

TRUTH TABLE 

A + B 

0 

0 

0 

0 


0 0 

1 

0 

1 

1 


0 1 

0 

I 

0 

1 


I 0 

0 

1 

1 

0 


L 1 

1 

XOR 

A B 0 0 0 Q (01 

ELEMENT CODING: 

XNOR A 
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Nobody offers you a wider variety 
of computer printers and printer 
experience than Facit/Dataroyal... 
all the way from low cost ($695 list) 
matrix printers, to sophisticated 
graphics and color matrix printers, to 
models that print variable size charac¬ 
ters and bar codes, to "daisy wheels" 
and a multimode near letter-quality 
printer. Industry standard parallel and 
RS232C serial interfaces are available 
in all printers. 


environments. We achieve that kind 
of reliability by incorporating modern, 
trouble-free LSI circuitry, and fewer 
moving mechanical parts along with 
a high level of quality control. 

Hundreds of computer systems 
manufacturers choose Facit/Dataroyal 
products with confidence, as do 
a great number of Fortune 500 
companies who use Facit/Dataroyal 
peripherals with their systems. 


printer dealer or Facit/Dataroyal, 

235 Main Dunstable Road, P.O. Box 828, 
Nashua, NH 03061, (603) 883-4157. 



DATA ROYAL 
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Our products are built to perform 
day after day in the most rugged 


If you want a trouble-free printer, 
contact your local computer 


Printers, printers, and 


printers. 














































What makes 
a streetwise kid 
from Newark 
want to help 
rice farmers 
in the tropics? 

Meet Mike Harvey. He’s not 
out to change the world, just 
to understand it a little better. 
And because he thinks that 
underneath all the differences 
people are basically alike, he 
feels he can help. 

It's what today's Peace 
Corps is all about. Americans 
from every kind of back¬ 
ground, of all ages, making a 
commitment to live and work 
with people around the world 
to meet basic human needs. 



You won’t be asked to move 
mountains but you’ll under¬ 
stand what volunteers like 
Mike Harvey mean when they 
talk of small miracles. Why 
they want to work hard at a 
challenge unique to the Peace 
Corps. 

Above all, you 1 11 be learning 
something about the w r orld, 
making friends with people 
you can help. And that’s what 
life should be all about. 

For further information, 
call toll free 800424^8580. 

Or write Peace Corps, 
Washington, D.C. 20525. 

Peace Corps 

The toughest job 
you’ll ever love. 

A Public Service of This Magazine 
& The Advertising Council 



Figure 4: Additional logic elements predefined within the advanced version of the logic 
simulator , 
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LOGIC TYPE: 


LOGIC SYMBOL: 


TRUTH TABLE: 


d-type flip-flop 


RESET 
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DATA — — 0 


CLOCK¬ 


ED 


X 

SET 
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CLOCK 
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Q 

a 

X 

X 

0 

0 

0 

i 

X 

X 
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0 

1 

0 

X 

X 

0 

1 

0 
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0 
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1 

1 

0 
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J“ 

l 

1 

1 

0 

X 

T_ 

l 

1 

0 

0 


ELEMENT CODING: OFF DATA 0 CLOCK (RESET) (SET) 0 (0) 

NOTES: X= DON'T CARE 

SET AND RESET ARE ACTIVE LOW; IF UNUSED 0, 

THEY DEFAULT TO LOGIC 1. 
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LOGIC TYPE: JK FLIP*FLOP 
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CLOCK 
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K— 

S' 
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TRUTH TABLE: 
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Q 
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X 
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i 


ELEMENT CODING: J KFF J K CLOCK (RESET) (SET) Q (0) 


NOTES: X= DON’T CARE _ „ 

SET AND RESET ARE ACTIVE LOW; IF UNUSED 0, 
THEY DEFAULT TO LOGIC i. 
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LOGIC SYMBOL: 


TRUTH TABLE: 


N-BIT COUNTER 
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3 

1 
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X 
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it 

0 

X 

0 

X 

0 



it 

0 
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1 

_T 

COUNT +1 



X 

0 

1 

1 


NO CHANGE 



it 

0 

0 

l 

J~ 

NO CHANGE 


k CNTR 

(DO) 

ENABLE 

CLOCK 

{LOAD) 

(RESET) QG 

IQO) 


* 

(Dl) 

0 
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0 Q1 

toll 


* 
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0 
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NOTES: X - DON'T CARE. LOAD AND ENABLE ARE ACTIVE HIGH AND LOAD OVERRIDES ENABLE. 
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AN ASTRONOMICAL VALUE AND 


CALL: (303) 270*2848 or (800)525-7877 


THE COMPUTER LINE, INC 

GOLDEN, COLORADO 
Offer void outside the Milky Way 
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For everyone who's tried 
to top the MX-80, bad news. 
We just did. 

Epson. 










The Epson MX-80 is the best-selling dot 
matrix impact printer in the world. It has 
been since its introduction. And despite the 
host of imitators it spawned, no one has 
been able top it. Until now, 

FX-80: Son of a legend. 

The new Epson FX-80 is far more than just 
doo-dads added on to last year's model. It's 
the most astonishing collection of features 
ever assembled in a personal printer. 

For starters, it's fast: 160 CPS. And clean. 
AH the print quality Epson is famous for in a 
tack-sharp 9x9 matrix. 

But that hardly scratches the surface. 
Create your own alphabet. 

With the new FX-80, you aren't limited to 
ASCII characters. You can create your own. 
Any character or symbol that can be defined 
in a 9x11 matrix can be added to the FX-80's 
already impressive library of type styles and 
stored in its integral 2K RAM. 

So you can create "Sally's Gothic" or 
"Tom's Roman" just by downloading and 
modifying standard characters. Or you can 
create a custom set from scratch. Either way, 
you can store up to 256 new characters. And 
if you don't need a new alphabet, the RAM 
functions as a 2K data input buffer. 

Who knows graphics better than Epson? 
Nobody, that's who. And if you don't 
believe it, witness the FX-80, 

With a 12K ROM capacity, the FX-80 gives 
you a few things the others don't. For exam¬ 
ple, not one, not two, but seven different dot 
addressable graphic modes are program 


selectable. And can be mixed in the same 
print line. Everything from 72 DPI (dots- 
per-inch) Plotter Graphics to the 640 dots 
per line resolution designed to match the 
remarkable monitor clarity of the Epson 
QX-10 personal computer. 

And that is in addition to an astonishing 
array of 136 different user-selectable type 
styles including Proportional, Elite and Italic 
as well as the more conventional faces you 
get on other printers. 

Hard-to-beat hardware. 

The FX-80 has all the hardware features 
you've come to know and love on the MX 
Series: logic seeking, bidirectional printing, 
the by-now-famous disposable printhead, 
and more. 

The FX-80 features an adjustable pin 
platen or optional friction/tractor feed, so 
you can use fanfold, roll or sheet paper ... 
backwards or forwards. The FX-80 even 
gives you reverse paper feed. 

And if you're printing forms, the FX-80 
has a feature you're gonna love: a function 
that allows you to tear off the paper within 
one inch of the last print position. 

Be the first on your block. 

We'd be willing to bet that the FX-80 — like 
the MX-80 — will have its share of imitators. 
Don't be fooled. To make sure you get the 
genuine article, rush down to your local 
computer store right now and let them show 
you everything the FX-80 can do. 

And while you're there ... ask them to 
show you how it works with our computers. 


EPSON 

EPSON AMERICA, INC, 

COMPUTER PRODUCTS DIVISION 

3415 Kashiwa Street 
Torrance, California 90505 
(213)539-9140. 

Outside California, phone 
(800) 421-5426 for the 
Epson dealer nearest you. 
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Serial 4 ■HUHI ■ 4 Parallel 



PAINTERS! 

PLOTTERS] 

PUNCHES! 

ROBOTS! 


Convert What You Have 
To What You Want! 

4 RS333 Swim 1 ContrOnLca Parallel 

' 8 BtUdi H«li» * Handshake Signals 

4 LafehJd Oulpuls 1 Compact 3H| x 4% k 114 

NO longer will you* peripheral choices da limited by tha type 
or port you have Available! Our hew High Performance 700 
Sines Converter* provide Ihe missing link. Based on the 
Idlest In GMCS lechnNogy thees units faature lull baiid 
rate MlwHon 10 19 2K, wllh handshake signals CO maximize 
Innslir efllclency. Delated documentation allows 
tlmpdftltf malallatlon. Order the Medal 770 (San'Pad or 
Model 77 E (Pan'Ser) Today* 

flutter Products 
Coming 3oonr 



P CALL (805) 487-1665 or 487-1666 
For FAST Delivery 
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maxell 

Floppy Discs 
CALL NOW-TOLL FREE 
1-800-328-DISC 

Dealer inquiries invited. C.O.D'sand 
charge cards accepted. 

All orders shipped from stock, 
within 24 hours- Call toll FREE. 


M 


North Hills Corporation 

3564 Bolling V.*w Dr, 

While Bear Lake. MN 55110 
1-800-3Z8-DISC 
MN Call Collect 1-612-770-0485 
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SERIAL DATA 
LOGIC SYMBOL: LOAD /SHIFT 

CLOCK 





1 

DO 

‘ * * • 

-1- 

• Dn 




TRUTH TABLE: 

DO 

USER 

LOAD 

RESET 

CLOCK 

oo 

Qn 


X 

X 

X 

0 

X 

0 

0 


1 

X 

1 

1 

X 

l 

1 


0 

X 

1 

I 

X 

0 

0 


X 

0 

0 

1 

X 

0 

Qn-1 


X 

1 

0 

1 

X 

1 

Qn-I 

ELEMENT CODING: 

PLSR 

DO 

DSER 

CLOCK 

LOAD (RESET) 

00 (OO) 


* 

D 1 

0 

0 

0 

0 

QI (01) 


* 

Qn 

0 

0 

0 

0 

On (On) 


NOTES: X - DON'T CARE 

LOAD/SHIFT- LOAD ON HIGH, SHIFT ON LOW. 


Text continued from page 402 : 



HERE'S SOMETHING NEW 


IN 


BUSINESS ACCOUNTING SOFTWARE 
MODERN SOFTWARE SYSTEMS 
GENERAL LEDGER ACCOUNTING SYSTEM 
RADIO SHACK MODEL II 12 and 16 


Multi-Client and/or Multi'-Company 
Batch Processing 

Consolidated Financial Statements 
Comparative Balance Sheet 
3 Yr, Comparative Income Statements 
12 Mo. Comparative Income Statement 
Source & Application of Funds 
Working Capital Statement 
Changes in Financial Position 
Unlimited Group Totals on Statements 
Unlimited Sub-Totals on Statements 


RATED FOUR STAR BY RADIO SHACK 
DEMO SYSTEM AND MANUAL S195.00 
DEALER INQUIRIES INVITED 


MODERN SOFTWARE SYSTEMS 


P.O. BOX 3*3, ELDON, MISSOURI 65026 

314 - 392-5876 
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signal names are replaced by the sig¬ 
nal names used in the actual network 
description. 

A macrocircuit typically performs 
a complex logical function. Because 
some internal nodes may be used to 
hold values from previous time 
cycles, a separate replication of the 
macrocircuit is required wherever it is 
used in the network. The macro pro¬ 
cessor must therefore translate the 
defined inputs and outputs of each 
macrocircuit and generate unique sig¬ 
nal numbers for the internal nodes. 

A macrocircuit can be considered 
as a subcircuit; typically, a complex 
but common logical function is 
designed and simulated as a single cir¬ 


cuit to verify its proper operation. 
Once this design is characterized with 
regard to the input and output pins, it 
can be used as a building block for 
other designs. This approach is com¬ 
parable to structured programming, 
where a functional block is complete¬ 
ly characterized by the arguments 
passed to and returned from it. 

Because a macrocircuit is concep¬ 
tually a subcircuit, the same routine 
used to read the logic circuit (at line 
2000) is used to process the macrocir¬ 
cuit. Pointers are maintained to keep 
track of where in the logic-description 
array each macrocircuit starts. The 
NAMES array is reused because the 
names used in each macrocircuit are 





























The Well-Tempered Cross-Assembler 


Before Johann Sebastian Bach developed 
a new method of tuning, you had to 
change instruments practically every time 
you wanted to change keys.Very difficult. 

Before Avocet introduced its family of 
cross-assemblers, developing micro-pro¬ 
cessor software was much the same. You 
needed a separate development system 
for practically every type of processor. 
Very difficult and very expensive. 


But with Avocet’s cross-assemblers, a 
single computer can develop software for 
virtually any microprocessor! Does that 
put us in a league with Bach? You decide 


Development Tools That Work 

Avocet cross-assemblers are fast, reliable 
and user proven in over 3 years of actual 
use. Ask NASA, IBM, XEROX or the hun¬ 
dreds of other organizations that use them. 
Every time you see a new microprocessor- 
based product, there’s a good chance it 
was developed with Avocet cross- 
assemblers. 


Avocet cross-assemblers are easy to use. 
They run on any computer with CP/M* 
and process assembly language for the 
most popular microprocessor families. 


XASMOS. 
XASM09. 
XASM18 . 
XA5M48 . 
XASM51 , 
XASM65 
XASM68 . 
XASMF8 , 
XASMZ8 . 
XASM400. 

XASM75 . 


. 6805 
. 6809 
. 1802 
. 8048/8041 
. 8051 
. 6502 
. 6800/01 
. F8/3870 
. Z8 

COP400 y 
, NEC 7500 



$200 

each 


$500 


(Coming soon; XASM68K . 68000} 
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Turn Your Computer Into A 
Complete Development System 

Of course, there’s more, Avocet has the 
tools you need from start to finish to enter, 
assemble and test your software and finally 
cast it in EPROM: 

Text Editor VEDIT -- full-screen text edi¬ 
tor by CompuView, Makes source code 
entry a snap. Full-screen text editing, plus 
TECO-like macro facility for repetitive 
tasks. Pre-configured for over 40 terminals 
and personal computers as well as in user- 
configurable form. 

CP/M-80 version. $150 

CP/M-86 or MDOS version. $195 

(when ordered with any Avocet product) 

ROM Simulator -- ROMSIMby Inner Ac¬ 
cess eliminates need to erase and 
reprogram EPROM. Installed in an S-1QQ 
host, ROMSIM substitutes RAM for 
EPROM in external target system. 16K 
memory can be configured to simulate the 
2708, 2758, 2716, 2516, 2732, 2532, 
2764 T 2564 in either byte or word 
organization, Avocet's configurable driver 
makes loading of HEX or COM files fast 
and easy, 

From $495 depending on cabling and 
RAM installed, 

EPROM Programmer - Model 7128 
EPROM Programmer by GTek programs 
most EPROMS without the need for per¬ 
sonality modules. Self-contained power 
supply accepts ASCII commands and 
data from any computer through RS 232 
serial interface Cross-assembler hex ob 
ject files can be down loaded directly 
Commands include verify and read, as 
well as partial programming. 


PROM types supported: 2508, 2758 t 
2516, 2716, 2532, 2732, 2732A, 
27C32, MCM8766, 2564, 2764. 27C64, 
27128, 8748, 8741, 8749, 8742, 8751, 
8755, plusSeeq and Xicor EEPROMS. 

(Upgrade kits will be available for new 
PROM types as they are introduced.) 


Programmer .. $389 

Options include: 

Software Driver Package . $ 30 

RS 232 Cable .. $ 30 

8748 family socket adaptor . $ 98 

8751 family socket adaptor . $174 


Call Us 

If you're thinking about development sys¬ 
tems, call us for some straight talk. If we 
don’t have what you need, well help you 
find out who does If you like, well even 
talk about Bach. 


VISA and Mastercard accepted All popular disc formats novw 
available -- please specify- Prices do not include shipping and 
handling - call for exact quotes OEM INQUIRIES INVITED 

^Trademark of Digital Research 


AVOCET JT 
SYSTEMS INC. 

DEPT. 483B 

804 SOUTH STATE STREET 
DOVER, DELAWARE 19901 
302-734-0151 TLX 467210 
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JK FLIP-FLOP MACRO 



JK J K CLOCK RSET SET Q Q- 
NAND J CLOCK 0- 0 0 J] 0 
NANO K CLOCK Q 0 0 K1 0 
NAND SET J1 K2 0 Q J2 0 
NAND RSET K1 J2 0 0 K2 0 
NANO J2 CLOCK- 0 0 0 J3 0 
NAND K2 CLOCK- 0 0 0 X3 0 
NAND J3Q-0QGQQ 
NAND K3 Q 0 0 0 Q- 0 
NAND CLOCK 0 0 0 0 CLOCK- 0 
END 0000000 

EXPANDED LOGIC DESCRIPTION ***** 


TYRE 


INPUTS 


OUTPUTS 


1 

2 3 

A 

5 0 0“ 

NAND 

J1 

CLOCK! Q0- 


aa 

NAND 

K1 

CL0CKI 00 


as 

NAND 

SET 

as a io 


an 

NAND 

RESET 

as an 


a io 

NAND 

an 

ai 2 


an 

NAND 

aio 

ai 2 


au 

NAND 

ais 

QQ- 


GO 

NAND 

au 

00 


QQ- 

NAND 

CLOCK 1 



ai2 

END 





Figure 5: 

Defining a 

macrocircuit. Using predefined logic elements, the JK flip-flop 


shown here can be described to the logic simulator once , then that description can be 
used wherever a flip-flop is needed; the user is not required to define the device every 
time it is used * (Multilevel or nested macros are also allowed J 



Starbuck Modal 8232 

A genera! purpose real-world 
interface: connects to ANY 
computer or terminal via RS-232 

TYPICAL APPLICATIONS; 

- Use with printing terminal: 
create low-cost data logger 

* Use with modem and phone for 
remote acquisition & control 

* Capture data bursts for 
subsequent analysis/plotting 

* Monitor experiments; transfer 
data daify to main computer 

FEATURES: 

- 8 analog inputs, 0-5 VDC 

* 8 digital input channels 

- 8 opto-isolated outputs 

* All inputs and outputs fully 
protected to withstand abuse 

* 8 bit (0.4%) analog accuracy 

* On-board 2000 point buffer 

- Up to 5000 analog readings/s 
-Triggered acquisition 

- Units may be chained for 
extra channels 

- Controlled by ASCII strings 

* Application manual details 
interfaces for common sensors 

* Applications engineer on call 

-THRIFTY PRICE: $540. complete! 
Applications manual only: $5, 
TRS-80 version also available 

+STARBUCK+ 

* DATA COMPANY * 

PO Box 24, Newton, MA 02162 
(617) 237-7695 

Deafer and OEM inquiries welcome 


dummy names and need not be re¬ 
tained after the macrocircuit's 
description is stored* 

The use of a macrocircuit is demon¬ 
strated in figure 5 . The logic coding 
for a JK flip-flop was described in the 
January article; once its proper opera¬ 
tion is verified, it can be used as a 
macrocircuit. Using the black-box ap¬ 
proach, the user need provide only 
the J, K, Clock, Reset, and Set inputs 
and name the Q and Q— outputs* 
The macro processor, however, must 
assign unique signal numbers to the 
internal nodes wherever this JK flip- 
flop is used. 

Nested macrocircuits (a macrodr- 
cuit used within a macrocircuit) add a 
further level of complexity in this sig¬ 
nal-translation and node-generation 
procedure. One approach typically 
taken is to maintain a list of the de¬ 
fined signals on a stack and push and 
pop the signal names as macrocircuits 
are called and expanded* This pro¬ 


cedure is efficient in that macrodr- 
cuits can be expanded as they are en¬ 
countered, but typically requires 
either large memory for the stack or a 
limit to the nesting depth* 

A procedure that allows for un¬ 
limited nesting depth requires multi¬ 
ple passes through the logic- 
description array: one pass to expand 
each level of macrocircuit* This pro¬ 
cedure is not process or-time efficient, 
but the signal names need be stored 
only once for cross-referencing to a 
single macro call at any one time. 
One example of a nested macro 
would be when a 4-bit ripple counter 
is defined as a macrocircuit contain¬ 
ing the JK flip-flop macrocircuit. 

The macro expander (at line 3000) 
must perform two tasks; maintaining 
correspondence to the simulated cir¬ 
cuit's signal names and generating 
unique signal names for other internal 
nodes. This process is performed by 
maintaining a macro-to-logic corre- 
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Now your computer can say anything and say it well. 
Introducing the Votrax Personal Speech System. 


Quite articulate. 


Friendly to humans. 


The unlimited vocabulary Votrax 
Personal Speech System is the most 
sophisticated, low cost voice synthe¬ 
sizer available today. Its highly 
articulate text-to-speech translator lets 
your computer properly pronounce 
conversational words at least 95% 
of the time. 

For all those 
unusual words and 
proper names , you 
can define an excep¬ 
tion word table and 
store your own translations. 

And remember, the entirely 
self-contained Votrax PS System 
gets your computer talking 
without using any valuable 
computer memory. 



Designed to look like a printer to 
your computer* the Votrax PS System 
is extremely easy to use. It can be used 
in tandem with your printer without an 
additional interface card. Both serial 
and parallel ports come standard, 
allowing you to connect the Votrax PS 
System to virtually any computer. 
Speech, music and sound effects are 
only a PRINT statement away. 


Built-in versatility. 


Much more than just a voice 
output device, the Votrax PS System 
lets you mix either speech and sound 
ef fects or speech and music. A 
programmable master clock and 
350 programmable frequencies 
give you unmatched control of speech 
and sound effects. 

The Votrax PS System offers user 
expandable ROM for custom applica¬ 
tions, user downloadable software and 
sound effects subroutines for easy user 
programming. Its programmable 
speech rate provides more natural 
rhythm, while 64 programmable 
amplitude levels give you greater con¬ 
trol of w ord emphasis. 

Actual size: 12.2” x 4* 5" x 2.6" 



What to say after “Hello”. 

Businesses will appreciate spoken 
data transmission, narration of graphic 
displays and unmanned, oral product 
demonstrations. Spoken verification of 
data input will make computers much 
easier for the blind to use* School chil¬ 
dren can receive comprehensive 



The Votrax Personal Speech System 
is covered by a limited warranty. 

Write Votrax for a free copy. 

500 Stephenson Highway, Troy, Ml 48084 


computer instruction with voice text¬ 
books as well as spoken drills and 
testing* And then, late at night, you can 
make those adventure games explode* 

A quick list. 

O Highly articulate Votrax text-to- 
speech translator. 

n 350 programmable frequencies for 
speech/sound effects. 

□ 64 amplitude levels. 

□ Simultaneous speech and sound effects 
or speech and music. 

□ 8 octave, 3 note music synthesis. 

□ Serial and parallel interface standard* 

□ User programmable master clock* 

□ User defined exception 
word table. 

□ User programmable speech 
rate, amplitude and inflection. 

□ User expandable ROM 

for custom applications. 

□ User downloadable 
software. 

□ 3,500 character 
input buffer: sub¬ 
divisible for a printer 
buffer* 

□ Internal speaker and external 
speaker jack. 

□ Real time clock and 
8 user defined alarms. 

□ Oral power up and error prompting, 
O X-on/X-of'f and RTS-CTS handshaking* 

□ Programmable Baud settings (75-9600)* 

□ Interrupt driven 2-80 microprocessor. 

□ Parallel/Serial interconnect modes. 

□ Proper number string translation: the 
number “154” is pronounced “one 
hundred fifty four’h 

To order, see your local computer 
retailer or call toll-free 

1 - 800 - 521-1350 

Michigan residents, please call 
(313) 588-0341 * MasterCard, VISA or 
personal check accepted. The price is 
$395 plus $4 for delivery. Educational 
discount available. Add sales tax in 
Michigan and California. 

©votrax mz 
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spondence array; because the array 
used to store old logic values is not 
needed at this point, this array is used 
to maintain this correspondence, thus 
conserving memory. 

The subroutine at line 30000 builds 
this correspondence by placing the 
calling signal number in the array 
position pointed to by the macrocir¬ 
cuit signal number; all other entries 
are set to a —1 to indicate that no 
correspondence has yet been made. 
This correspondence is location- 
dependent, i.e., the location of a call¬ 
ing signal within the calling descrip¬ 
tion corresponds to a signal in the 
same location in the macrocircuit's 
definition line (the first input in the 
call corresponds to the first input to 
the macrocircuit definition, etc,). 

The subroutine at line 31000 is 
called to expand the called macrocir¬ 
cuit and add it to the end of the logic- 
description array. If a macrocircuit 
name has no correspondence to a call¬ 
ing name, a unique number is as¬ 
signed, as well as a reference name. 
As each macrocircuit is expanded, the 


calling entry in the logic-description 
array is deleted by moving the array 
up to overwrite the calling entry. The 
logic-description array is repeatedly 
scanned for macro circuit calls, and 
the above process continues until no 
macrocircuit calls are found. 

Error Checking 

The basic error checking that 
should be performed consists of 
checking that a name is not used as 
the output of two or more logic 
elements and that each named input 
signal is defined as either an external 
stimulus or the output of a logic ele¬ 
ment. These checks are applicable for 
macrocircuit blocks, as well as for the 
total expanded logic description; 
although an error in a macrocircuit 
block will be found when the total 
network is checked, it is easier to 
debug an error if its location can be 
easily isolated. Each macrocircuit 
expansion involves a separate error 
check (at line 1500), and the total cir¬ 
cuit is checked after expansion (at line 
5000), 


The check for multiple definitions 
of an output is performed by scan¬ 
ning the element-description array for 
the same signal number on two or 
more outputs. Rather than compare 
each output with every other output 
{requiring N X (N — 1)/2 com¬ 
parisons), a single pass through the 
logic-description array can identify 
multiple uses of the same signal. The 
OL array (see line 12200) is used to 
mark the occurrence of a signal num¬ 
ber as an output of a logic device or 
as an external stimulus; if a signal is 
already marked, it is flagged as an er¬ 
ror. 

This same marked array is then 
used to check for defined inputs (at 
line 12300); the logic array is scanned 
and each input is checked for a 0 in 
the OL array as being undefined. Ad¬ 
ditionally, for defined signals, this 
entry is incremented for each occur¬ 
rence of the signal as an input, pro¬ 
viding for an indication of the load on 
each signal. This count is also used to 
determine the array requirements for 
selective trace, as described in the 


New for APPLES® 

*APP|_£LJ a a rAftislprntl iradcimuh ol APPLE Oompulei, Iflt. 


Keyboard 


NKB-102 



*N Key Rollover Function •High Flexibility for M ndifieuiidn or 
Kxpanstnii • I’lu^-in Compatible with Apple 11 *Moun( Immediately 
in AppJell Case •lliclused CP/M- Mode *User Pi-Hgrammjihle Kune- 
lion * Upper or Lower Cane Letters • 25 Fixed Function Keys 



Floppy Disk 


$249 


NF-505 


• Low Profile High Performance *Kast Mead seeking • Stable 
Cereult using Custame IC *40 Tracks Available 


Dealer inqiries invited 


NEWTECH Co.,Ltd. 

Maruzen Bldg, 1-8-6, Kandasurugadai Chiyoda-ku Tokyo Japan 
Telephone : 03(295)8577 Telex : JJ 33255 NEWTECH 


- 1 

IlM’ CP/M ‘*fe ,pplG 

EW-PC SPECIALS: 

AST Research Exp. Board 64K—1279, 12SK.-IJ59, 192K—1489, 
256K—1569. Comhq/Mega Plui available. Quadra* 256K par. 
port, ser 1/0 Clock & calender—1589. Persy it Time Spectrum 4 
Spectrun with Inata OrWet Call. We carry many other brands of 
memory boards* Goepupro—Seattla—STS—M 1 erosoft Wliard. 
Xedex Baby Slue —1499. Software: Bait Buy Spell¬ 
binder—1249. dBASE r In_1459 SupercaIc—I189 VIs lea Fc—1189 

Peachtree Reach Pack—1395 Micro Com Tarn Inal—S79 
For mora Information circle realtor service card 9 252. 

CF/M SPECIALS: 

Tefevlctoo TS B02 64MHx, 28QA, 5 I/*" Dual Flopplea— 12639 
Cromanco C-1OSP—11 (590 Teletefc Systeeaster I—1674 Scion 
Ml croanps Fa with Screen Pak M MA 520—1995, SOFTWARE: Micro- 
soft? Basic 30—1249 Basic Co»pMer—1299, Fortran —1359 
Distal Research: Pascal HT+SPF-* 1395, C0 80—1395 
P/Ll 80-14 29 WordStar—1293 Super so ft C Comp Mar— 11B9. 

For more fn for net I on circle reactor service card #253. 

APPLE SPECIALS: 

Microsoft Pram Pak.*.$4 69 Micro Sc I Drive*..12 89 
Controller-I B5 J-Cat Node*— 1II 9 Advance Logic CP/M Plus- 
1299 For wore Information circle reader service cord #254* 


Epson MX 100—1629 C-ltoh Pro «r I ter —14 29 C-ltoh F-10 
Parallel or Serial-11325 NEC 3550 Pr!nter-JI969. Ribbons* 

SPECIAL DEPARTMENT FOR UNIVERSITIES, ASK FOR ANNE. WE ACCEPT 
LIMITED PC’S- ALL PRICES FOB, EL TORO, CA AND SUBJECT TO 
CHANGE- PLEASE CALL FIRST. 



Suite 0 186 * 25422 Trobuco fid . # I OS O Toro, Cfl 02650 


(714) 768-8114 


C*/" im • "p"* 11 *1 Bl t llal 

Ifflt t* * ml C— 


bMlfCh. 

_ J 
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A NEW 




r CMC 8/16 
SuperSystem 

TurboDOS*,CP/M** and CP/M-86** 
operating systems 
Floppy and hard disk drives 
SuperNet, local area networking, 
accommodates up to 16 users with 
6 A/IB to 52 MB storage 
All stand-alone models utilize 750K 
to 19 MB storage and can be field- 
upgraded to SuperNet status 


RELIABLE 

EFFICIENT 

UPGRADABLE 

• All 8-bit SuperSystems are easily 0 
upgraded to our new 8/16-bit system 
which features Intel's 80186 Processor 
and full CP/M-86 compatibility 

• "Perfect Writer" word processing 
standard with all models. 

• Generous dealer and OEM discounts 

• 6 month warranty 

• National on-site service in over 150 cities 

CMC INTERNATIONAL 


T1058 Main Bellevue, WA 98008 (206) 453 9777 Telex; 152556 SEATAC 


*TurbQDOS is a registered Trademark of Software 2000 

**OPM is a registered Trademark of Digital Research, Jnc 

Circle 466 on inquiry card. 
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Call for MTI’s 
lowest prices! 


"GED" DISCOUNTS. VISA & MASTERCARD. 
VIDEO TERMINALS 

ADM-3A Upper cate only, direct cursor address. 

A DM-5 Full ASCII, keypad, limited editing, etc. 

MTI personal computing: option tor above, BOO Kb. 

Esprit Fail ASCII, num, keypad, limted edit., etc. 

Esprit I I Full Esprit teal., Adds, ADM-3 & 5 emu. 

Esprit III Full Esprit feat.. Televideo 95G emu la. 
ADM-22 Ergo norm detached key, editing, etc. 

ADM-23 Conversation & block mode, 2 page mem, 
ADM-24 A DM-22 feat., 256 char buffer, graphics, 

A DM’31 Full editing, 2 page buffer, protected fields. 
ADM-32 Ergonom. ADM^31 with bus. graphics, etc. 
ADM-36 DEC System terminal, 80 or 132 col,, etc, 
ADM-36 ! IBM 3277 keyboard layout, use with p.c. 

VT 100 DECscope, BO or 132 col„ upgradable, etc, 

VT 1BX Personal computing option, 360 Kb stor, 

VT 101 Non’Upgradeble VT1Q0. 

VT 102 Non-up. VT100 with adu, video, print, port, 

VT 131 Above with editing and block mode. 

Ti 940 80 or 132 col., ergpnqm,, one page buff., etc, 

GRAPHICS TERMINALS 

VT 125 Full VT10Q with DEC ReGIS firmware. 

VT 100/D igiial Eng, Re iro-Graphics Tektronix comp. 
VT 101/Digital Eng, Retro-Graphics Tektronix comp. 
VT 102/Digital Eng. Retro-Graphics Tektronix comp. 
VT 131 /Digital Eng. Retro-Graphics Tektronix comp. 
APM-3A/Digital Eng, R Graphics Tektronix comp, 
ADM-5/Digitai Eng. Retro-Graphics Tektronix comp. 
Colorscan 10/D E.R G, VT10P/52 emu., Tektronix. 
VT100 w/TI B10 plotter, Tektronix compatible. 

TELEPRINTERS 

LA 34-A A DECwruer 1V 30 cps r variable char, widths 
Diablo 620 RO letter quality 512-byte input buffer, 
Diablo 630 RO API letter quality most pars, comps, 
Diablo 630 KSR letter quality, 2688-byte buffer, etc. 

TI 745 portable, thermal, buiit in acoustic coupler 
TI 765 portable, above feat, with bubble memory, 
Epson MX-80 BO cps serial impact printer, 80 CPU. 
Epson MX-100 MX-SO plus 100 characters per line. 

LA 120 RA receive only ISO cps, 132 col, multi, cop, 
LA 120 A A KSR OECwritei Ml keyboard version. 

LA 100 letterprinter. 240, SO ft 30 cps, graphics. 

LA 50 personal printer, I0Q cps, graphics capabilIty. 

LA 12 portable KSR, ISO cps on normal bond paper. 
TI 783 portable, thermal, 120 cps bidirectional, etc, 

TI 785 7B3 features plus acoustic coupler, etc. 

Ti 787 783 features plus internal modem, etc. 

TI 810 RO impact, 150 cps, 132 cpl, multiple copies. 

TI 820 RO 810 feat, plus full ASCII, 1280 char. buff. 
TI 820 RO full features of RO plus full ASCII key. 
DATAPRODUCTS LINE PRINTERS 
M-200 2400 baud 200 Ipm at 72 cpl dot matrix printer. 
B-3Q0 tabletop band printer. 300 Ipm, 132 col., etc, 
B-600 pedestal-mounted 600 1pm band printer. 

B't 000 cabinet-end used 1000 Ipm band printer. 

BP-1500 cabinet-enclosed 1500 Ipm band printer, 

ACOUSTIC COUPLERS 

Omnilec 715 300 baud prig./full duplex. 

Omnitec 710 300 baud brig, /half ft full duplex. 

Vadic V A 3413 300/1200 orig. only. 

MODEMS 

VA 103 30Q baud modemphone, rotary ft tone. 

VA 355 300 baud 103 prig./arts, full duplex. 

VA 212LC low cost 1200 baud 212A orig./ans. 

VA 212PA ong./ans, with euto dial, 

DF03AA DEC 212A 

VA 1250 202 dir. con. w/o rev. chan 

VA 1255 202 dir. cun. w/ rev. chan. 

VA 3212 212A/103 orig./ans.w ft wc/auto dial. 

VA 3451 triple modem w ft w/o aulo dial. 

Vadic double modems VA ft Bell comp. 

VA 2450 Bell 201 comp, w ft w/a rev. chan. r etc. 
MICOM modems up to 9600 bps. 

LINE DRIVERS 

MICOM asynch. ft synch, line drivers . 

MICOM 4 ft 8-channel multiplexing line drivers. 

MULTIPLEXORS 

MICOM 4, 8 ft. 16-channel multiplexor*. 

PERSONAL COMPUTERS 

DEC VT180 64K, 360 Kb 5>4" dual floppy stor. 

MTI Rooster 64K, 800 Kb 5’A" dual floppy stor, 

CP/M APPLICATIONS SOFTWARE 

MicroPro, Microsoft, Polygon ft Select. 

A pplicatiuns Specialists & Distributors 
Computer Terminals, Peripherals & Systems 
New York; 

516/621-6200,212/767-0677,518/449-5959 
Outside N.Y.S.: 800/645-6530 
New Jersey: 201/227-5552 
l Ohio: 216/464-6688 
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next section. 

As each error is reported, the user 
is given the option to have the pro¬ 
gram ignore the error and continue 
with simulation. This is particularly 
useful when a signal appears both as 
the output of a logic element and as 
an external stimulus for initialization. 

Selective Trace 

A logic element's output state will 
not change unless a change appears at 
its input; this fact can be used to op¬ 
timize run-time by simulating an ele¬ 
ment only when such a change oc¬ 
curs* On a global scale, no element 
need be simulated until an external 
stimulus is applied* 

The global optimization can be 
easily implemented by maintaining a 
single change flag used to skip the en¬ 
tire simulation process when no 
changes are noted. Additionally, if 
the next scheduled stimulus change 
time is known, the simulator clock 
{ripple time) can be automatically ad¬ 
vanced to that point, skipping the 
intermediate (inactive) time steps* 
The variables C9 (change flag), E9 
(next scheduled stimulus time), and 
S9 (next scheduled sample time) are 
used to determine RI (next scheduled 
ripple time) in the subroutine at line 
7500. 

Optimization at the logic-element 
level (selective trace) is slightly more 
complicated. A flag must be main¬ 
tained for each logic element; the flag 
is set when one or more of the ele¬ 
ment's inputs changed state during 
the previous simulation cycle. A 
cross-reference array must be main¬ 
tained to identify which logic 
elements are affected by each output 
signal; conceptually, an array is re¬ 
quired where one dimension 
represents the logic elements and the 
other dimension is the number of 
signal nodes. 

This array contains a 1 if the ele¬ 
ment is driven by the corresponding 
node; otherwise, it contains a 0* This 
array would contain primarily Os, 
because few nodes would fan out to 
more than a few logic elements; as 
such, sparse-matrix techniques are 
used to minimize the memory re¬ 
quirements for such processing. 

The SO, SI, and 32 arrays are used 


to perform this sparse-matrix tracing 
and marking. SO contains the flag for 
each logic element; Si is arranged by 
signal number and points to entries in 
S2 (which contains the list of elements 
driven by each signal number—the 
drive table)* On entry to the routine 
that builds these arrays, a check is 
made to see that sufficient memory 
remains to store these values; because 
selective trace is not necessary for 
simulation, if sufficient memory is 
not available, this process is skipped 
entirely and the ST (selective-trace 
flag) is cleared. 

The subroutine at line 6500 creates 
the drive table; this table is, in effect, 
a form of a linked list. Because the 
length of the list of elements driven 
by a particular signal is of variable 
size, this list is dynamically allocated 
and uses a delimiter to mark the end 
of the list for each signal (the next en¬ 
tries in the array are the list of 
elements driven by the next signal)* 

During simulation, as the output 
signals are moved from the NEW to 
the OLD array, a check is made to see 
if a change has occurred on a signal 
(at line 8500); if so, C9, the global- 
change flag, is set (as are the change 
flags of the elements driven by this 
signal if the selective-trace flag is 
set—see the subroutine at line 8620)* 
The simulation of the logic elements 
is skipped entirely if the global- 
change flag is not set (line 40010); 
and, if the selective-trace flag is set, 
each element's simulation is skipped if 
its individual-change flag (in array 
SO) is not set (line 40030), The global 
optimization can produce a twofold 
to fivefold decrease in processing 
time, and the element-level selective 
trace another twofold to tenfold 
decrease, depending upon the relative 
activity of the logic network* 

Sampled Output 

The primitive version of this pro¬ 
gram produced a display of each 
selected logic signal at each simula¬ 
tion cycle. To get a more global view 
of the operation of the logic network, 
however, it is often desirable to dis¬ 
play the outputs at periodic intervals 
rather than at each cycle* This is com¬ 
parable to the sweep control on an 
oscilloscope. In the simulation of a 
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counter, for example, it is often desir¬ 
able to display the resultant count at 
each dock cycle rather than at each 
gate-simulation cycle. 

This option is directly implemented 
by specifying the start time and the 
sampling interval. For every simula¬ 
tion cycle, the subroutine at line 9000 
checks to see if a sample is required 
(RI = S9), and if so, displays the 
values. It also increments S9 for the 
next scheduled time and checks for a 
full screen. If the screen is full (50 
samples displayed), the user is given 
options for continued processing. The 
simulation process can be reinitialized 
by typing R (restart), aborted by 
typing Q (quit), or the monitored 
points can be changed by typing C 
(change), 

Sequential-Device Models 

A logic simulator for advanced 
digital design must include sequential 
devices (flip-flops, counters, etc.) as 
predefined logic primitives. While se¬ 
quential devices can be modeled as 
macrocircuits of the basic logic 
elements, such modeling is inefficient 
(requiring, for example, nine com¬ 
binational devices to model a single 
JK flip-flop). 

The combinational models pre¬ 
viously described (AND, OR, XOR 
gates) each have inputs that are con¬ 
gruent; i.e,, for a 2-input AND gate, 
it doesn't matter which signal is given 
as the first pin and which as the sec¬ 
ond. For sequential devices, however, 
each input has a specific function; 
i.e., the Clock pin operates dif¬ 
ferently from the ] input pin on a JK 
flip-flop. To maintain this "pin sig¬ 
nificance," each sequential model 
uses a fixed order of signal pins in the 
input description shown in figure 4; 
in the JK flip-flop model, for exam¬ 
ple, the first input signal will be inter¬ 
preted to be the J input, the second 
the K, third Clock, fourth Reset, and 
fifth Set. This assignment is used 
directly by the sequential models to 
accurately simulate the operation of 
these devices; in all cases, the devices 
are triggered on the rising edge of the 
clock and contain optional asyn¬ 
chronous, active-low Set and Reset 
pins. 

The use of sequential devices as 
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Figure 6: Models of sequential devices. Figure 6a shows a level-sensitive , edge-triggered 
latch used in simulation of more complex devices. A parallel-loading counter (similar to 
a 74LS163) is modeled in figure 6h. Each stage is a combination of some logic elements 
and a shift register. 
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primitives requires that such devices 
be predefined. Thus, we must address 
the fact that sequential devices, by 
definition, contain some memory of 
their prior state. For example, the 
operation of a counter is dependent 
upon its prior count, as well as its im¬ 
mediate inputs. Each logic element in 
the program includes an array posi¬ 
tion for maintaining this memory 
value (or a pointer to another array 
for maintaining multiple memory 
values). 

Each of the sequential devices 
described herein is a level-sensitive, 
edge-triggered device. When the 
dock goes to a logic 1, the resultant 
output is latched to the desired state; 
it cannot change value (except by 
asynchronous Set or Reset), except on 
the rising edge. Such a level-sensitive, 
edge-triggered operation is typically 
designed by using dual latches on op¬ 
posing clock values. When the clock 
is low, the input is latched to its ap¬ 
propriate value while the output re¬ 
tains its prior latched value; when the 
clock is high, the input latch is dis¬ 
abled from changes on the input and 
the output is driven by this internal 
latch value. Figure 6 shows such a 
latch; this logical model is used for 
simulation. Because the prior output 
value is available from the OLD ar¬ 
ray, the program need retain only the 
internal latch value for proper se¬ 


quential modeling (this is the eighth 
entry in the logic-description array). 

The subroutine at line 45000 per¬ 
forms the basic latch function (a 
2-to-l multiplexer); the subroutine at 
line 45100 performs the basic shift 
register function by two calls to the 
latch function, returning YL as the in¬ 
ternal latch value and Y as the second 
(Q output) latch value. (The shift reg¬ 
ister function also calls the routine at 
line 45200 to process the asyn¬ 
chronous Set and Reset signals, if 
any.) 

The model of a D-type flip-flop is 
merely a direct call to the shift reg¬ 
ister function; note that the optional 
Set and Reset pins are set to a default 
of logic 1 by presetting the 0 entry of 
the OLD array to a logic 1. If the 
signals are unused (signal number 0), 
this logic 1 is read as the current input 
(Set and Reset are active-low). 

The model of a JK flip-flop is 
basically some combinational logic 
followed by a shift register. The inter¬ 
nal D input should be the desired Q 
output upon receipt of an active clock 
edge; the combinational logic to 
generate the D input is 

(J AND Q) OR (K AND Q) 

To properly model a possible 
Q-unknown value, however, a third 
term (J AND K) is included. 


A parallel load counter (similar to a 
74LS163) is modeled as shown in 
figure 6b; again, each stage is merely 
some combinational logic followed 
by a shift register. Using one line of 
input coding for each stage of the 
counter provides for a latch position 
for each stage; note that the use of 
"continue" lines for the additional 
stages provides for an automatic 
determination of the number of stages 
used and required, precluding the 
necessity of predefining the number 
of stages. 

A parallel load shift register is iden¬ 
tical in concept to the parallel load 
counter, the only difference being in 
the combinational logic feeding each 
shift register. 

The N-bit shift register, however, is 
implemented differently. For ease of 
coding, as well as efficient memory 
use, it is unreasonable to require a 
separate line of input coding for each 
of the N stages. The second input sig¬ 
nal to the N-bit shift register is actual¬ 
ly a numeric value specifying N. This 
input is treated as a numeric value 
rather than a signal name by using # 
{number sign) as a prefix to the 
numeric value, and having the input 
processor properly handle this 
numeric marking. (Note that the 
number /signal distinction is made 
during input processing without 
regard to the logic-element type; this 
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Leo Cortjens, Director, Networking Development 
Electronic Office Systems Division 


With all the different 
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available, the last thing 
anyone needs Is one more. 
Sp Lanier is proud to 
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going to support the 
industry's major local 
area network schemes. By 
doing this, Lanier will give 
IdompaBbi - " 

“That takes care ol 
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about cost?” 
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sure your investment Is 
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systems connect t 
each other very 
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You can connect 
Lanier systems ip 
one departmen 
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interface that's 
fraction of the 
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local area net¬ 
work interfaces 
./ and cabling. 

Then, when you’re 
ready to connect 
to your mainframe 
computer, you can 
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si cols you Veal* 
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“Can I connect Lanier 
equipment to my IBM 
mainframe?” 

“Of course. We support 
SNA/SDLC, IBM's standard 
for communications and 
one of todays most used 
protocols. By implement¬ 
ing SNA, Lanier makes it 
easy for you to connect 
your office automation 
equipment to your IBM 
mainframe computers!’ 

‘How do Lanier office 
Automation systems com¬ 
municate with my IBM 
iputers?” 

“With special‘bridges.’ 
Lanier system elements 
such as terminals and 
printers connect to each 
other by inexpensive inter¬ 
faces- Then the entire 
Lanier system communi¬ 
cates with your IBM com¬ 
puter through a Lanier 
‘bridge.’ The Lanier bridge 
can talk to SNA systems: 
your IBM mainframe, 
another Lanier bridge via 
a telephone line, or any 
SNA subsystem you can 
reach through data lines, 
without any compat¬ 
ibility problems.” 

“But what about other local 
area networks?” 

Lanier will support the 
local area networks that 
become widely Used in the 
etplace. Implement- 
g other protocols doesn’t 
lean we have to modify 
whole system architec¬ 
ture. The network manage- 
ent layer will change to 
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approach is more flexible than having 
a separate processor for an N-bit shift 
register—logic devices defined later 
may also need such numeric values.) 
This number is actually stored as a 
negative number to distinguish it 
from signal numbers; the sum of these 
negative numbers is used to dimen¬ 
sion array ME for retaining internal 
memory values. 

The eighth entry in the logic- 
description array contains a pointer 
to this array for each N-bit shift 
register used rather than containing 
the single latch value. The model 
itself is simulated by N calls to the 
shift register function, using and stor¬ 
ing values in the ME array. 

Enhancements 

The only obvious enhancement to 
the program is to add primitives (such 
as transmission gates and buses) and 
dynamic array allocation. The pro¬ 
gram is structured to support the 
addition of logic primitives by having 
no fixed limit on the number of 
primitives used. The initialization 
subroutine (line 500) reads a list of 
primitive logic-element names, ended 
by pseudotype "LAST"; adding 
primitive names before this "LAST" 
entry automatically adds it to the 
primitive list. The statement 

ON LT GOSUB ... 

at line 40130 calls the appropriate 
subroutine to model each primitive; 
these subroutines are called with 
IN(1) through IN(5), containing the 
input signal numbers, and Q0 and 
Ql, containing the output signal 
numbers. The subroutine for the add¬ 
ed primitive is expected to store the 
resultant Q output in variable Y; 
upon return, this value will be stored 
in NEW(QO) and its complement in 
NEW(QX). 

For proper modeling, particularly 
for proper handling of logic 
unknowns, a proposed primitive 
should first be simulated as a combi¬ 
nation of existing primitives to verify 
its operation. The primitive sub¬ 
routine should then be coded in terms 
of logical operations (AND and OR), 
and use the LN array for logical 
NGTS. 
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The program in listing 1 is not nec¬ 
essarily memory-efficient under all 
conditions. The maximum dimension 
for each array is predefined, indepen¬ 
dent of the actual number of array 
locations required by the circuit being 
simulated; some designs may contain 
few logic elements and many external 
stimuli, other designs may have many 
logic elements but few stimuli, yet the 
program prealiocaies a fixed portion 
of RAM for each array. If it is 
known, a priori, exactly how many 
logic elements are required, the 
dimension could be adjusted accord¬ 
ingly, providing more memory for 
external stimuli or selective trace; 
such a predefinition, however, is 
cumbersome for the user, particularly 
if macrocircuits are used. 

Two approaches are available to 
optimize memory use. The most 
straightforward way is to perform a 
two-pass operation: on the first pass, 
the required array sizes are cal¬ 
culated; then the data is restored and 
the arrays are dimensioned to their 
required sizes for the second pass, 
which actually performs the storing 


of values and the simulation. 

A more efficient process is 
"dynamic allocation/' in which a 
single array is used to contain all 
numeric data. Such an array is 
dimensioned to the maximum 
available memory and as each ele¬ 
ment or external is read, an index is 
maintained to point to the start of 
each subarray, similar to the ap¬ 
proach taken in LO {the logic- 
description array}, which contains 
both the macrocircuit definitions and 
the actual network logic description. 
The external stimuli array, for exam¬ 
ple, would follow the network 
description in this array with a single 
variable used to store the start of this 
array; it would then be followed by 
the selective-trace arrays, the old and 
new value arrays, and so on. 

Conclusion 

The use of a logic simulator can 
replace the use of a hardware digital 
breadboarding system, particularly if 
the higher-level modeling capabilities 
described in this article are included 
in the system. The added features 


such as named nodes, macro process¬ 
ing, and sampled outputs make such 
a system easy to use and provide for a 
hard-copy logic description that is 
easier to debug than the equivalent 
breadboarded system. 

Logic simulation is used at profes¬ 
sional design centers to verify proper 
logical operation of proposed designs 
prior to the costly fabrication of 
printed-circuit boards. I find this sys¬ 
tem particularly useful for the simula¬ 
tion of designs presented in hobby 
magazines, before investing in parts 
to build these sometimes-untested 
designs. 

One of the biggest advantages I 
find in using a software-based logic 
simulator is that I never run out of 
spare parts on a Saturday night when 
the local supply stores are dosed, nor 
do I ever burn out expensive ICs by 
improper connections!* 

Listing 1 begins on page 428 

The author can supply copies of the 
advanced logic simulator for the Radio 
Shack Model HI (listing 1) for $20. 
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$2.00 
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$3.25 

$3.25 
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The above prices include postage in the US. 
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■ Apple is a registered Irademjfk ol APPLE COMPUTERS. INC. 

SHIPPING A INC HANOI I MG CHARGES 
Urldar S50CKJ Pu»dh»SS CM# SSQ 00 Purfh«a 
inside Caiilofntt 10% 5 % 

QuT&'de C^fil ||nd Mflflfttj it C*nfde| 15% ION?, 
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STORE HOURS 
MONFR! — 10-T 
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«sr 


Minimum Ordsr SID 00 I CtHf fl»»id«nis add 6 5% 
SaIas T|» Phons Ofd*rs Accepted on VISA nr MC 
ONLT, NO C.OO 'j Prk« subj* 1 1 la cMange 
without nonce. 


Circle 171 on inquiry card. 


g! pineapple 

The Alternative! The Compatible! 

The Affordable! 48K Color Computer Kit! 


Easy to assemble! All components are clearly silk-screened on the high quality double-sided 
mother board. All integrated circuits, 1C sockets, peripheral connectors, keyboard, switching 
power supply and the professional high impact plastic case are included. 


. High Quality 16K RAM Card Kit 

J (no cable required) 

Same feature as the one we've been selling but without the 
mess of Dip-wire for Applet & Pineapple™. $59.95 per kit 


5V«" Flexible Disc Sale 

Why buy other brands when you can buy WABASH discs for 


much less and backed by 1-year factory 
All discs come with Hub Rings 

warranty. 


M13A411X 

SVS SSDD Soft Sector 

$2.25 ‘ 

. 10-99 

M43A411X 

5% J< SSDD 10 Hard Sector 

$2.25 

M53A411X 

5*4" SSDD 16 Hard Sector 

$2.25 


M14A411X 

5VT DSDD Soft Sector 

$3.65 


F111111X 

8" SSSD IBM compatible 

$2.45 


FI3121IX 

3 lr SSDD 26 sectors 128 bytes 

$3.05 - 



6502 MPU Based Computer Motherboard! 
You ask lor it, you got it! 

* 48K on board memory (4116) 

* 12K on board EPROM memory 
(2716 or 2732) 

* 8 expansion slots for peripheral 
cards 

+ Composite-video output 

* size: 14'A" * BW* $59.95 ea. 


5V«" Disc Drive 100% Apple® & Pineapple™ 

Compatible We did it once, response was great! 

Now we are doing it again, don f t miss it! 
$295.00 ea, w/o controller 
$385.00 ea w/cont roller 


Replacement Keyboard 
For Your Apple® II Computer 

Got a bad Keyboard? Heres the alternative! 

★ Full ASCII code 

★ N-key rollover function 

★ TTL level output 

★ On-Off indicator 
+ Low power consumption 

★ With upper/lower case function $99 95 ea 


Switching Power Supply For 
Apple®, AP-II, and Pineapple Computer 

Compact size switching power supply. 

Specification: 4006A 

+5V at 3A 

-5V at 2A 

+ 12V at .5A 

-12V at .5A 

4006A .$99.00 ea. 

Size: Width 3 W\ Depth 9^", Height 2W 

Size and mounting holes will be same as the one used in 

Apple II,__ 


4007A 

5A 

3A 

1A 

1A 


4007A . 


$145.00 ea. 


FORMULA INTERNATIONAL INC. 


12603 Crenshaw Blvd„ Hawthorne, CA 90250 
For information (213) 973-1921 • Orders Only (outside Calif.) (800) 672-8758 


★ Built in 2-watt amplifier for realistic 
sound effect with volume control 

★ 8 on board peripheral connectors 
for expansion 

★ 14 key numeric key-pad 

+ 5-amp switching power supply 


* AP-II model is compatible with Apple ll but not manufactured by Apple Computers, 
Inc »Apple or Apple ll is a registered trade mark of Apple Computers, Inc. 


16K RAM Card Kit For Your 
Apple® & Pineapple™ Computer 


Kit includes: 

* High Quality P.C. Board *8 ea. 4116 (200ns) • All the IC’s & 
parts * 16-pin Dip wire * Easy to assemble. You can do it in less 
than 30 minutes! $49.95 per kit 


yv I VEAUtt 

(please add 5% shipping and handling) 


FEATURES: 

★ Fully compatible with Apple® 11 + 

★ Singleboard for easy assembly 

★ Popular 6502 MPU for large 
amount of software 

★ Game paddle connector on both 
sides of case 


At last! Here’s the computer 
has been looking for! 

Ideal for your homebrew 
“AP“II 6502 MPU based computer. 

Made with high impact plastic. 

Color and shape are compatible 
with the standard Apple !i 
computers. 

Introductory Offer 
$150.00 ea. 

Keyboard not included see our Ad in this page. 


case everyone 


MODEL: AP-II 
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Listing 1: The advanced version of the logic-simulation program , written in BASIC for 
the Radio Shack Model III. The major subroutines are diagramed in figure 1 and figure 
2 ; predefined logic elements are shown in the other figures. The program is very 
modular and can be expanded to include more predefined logic elements than it now 
contains . The data statements starting at line 50000 contain a sample set of input coding 
for a 4-bit counter using nested macros (CNTRM-MUXD-MUX) and as a logic primitive 
(CNTR). 


10 REM AN ENHANCED LOGIC SIMULATION PROGRAM 

20 REM ROBERT M. MCDERMOTT 

30 REM AUGUST 1981 

40 REM 
SO REM 

60 REM THE FOLLOWING PROGRAM SIMULATES A DIGITAL LOGIC DESIGN 
70 REM THE LOGIC DESCRIPTION MAY CONSIST OF LOGIC "PRIMITIVES' 

00 REM {AND,OR,XOR,ETC. GATES j D f JK FLIP FLOPS; N-BIT COUNTER) 
90 REM OR 1 MACROS' (BLOCKS OF COMMONLY USED PRIMITIVES)« 

1O0 REM EACH LOGIC ELEMENT CONTAINS 5 INPUTS AND TWO OUTPUTS, 

110 REM UNUSED 'PINS' ARE CODED AS "O'*. 

120 REM THE LOGIC IS DRIVEN BY 'EXTERNAL STIMULI', THE STIMULI 
130 REM ARE DESCRIBED AS PERIODIC OR APERIODIC, THE SIGNAL NAME, 
140 REM STARTING LOGIC VALUE, START TIME, AND 5 CHANGE TIMES. 

150 REM 
160 REM 

170 REM THE FOLLOWING PARAMETERS DEFINE THE MAXIMUM ARRAY LIMITS 
100 REM THEY CAN BE ADJUSTED TO FIT A DESIGN TO AVAILABLE RAM. 

185 CLEAR 1000;DEFXNT A-Z 

190 MNAMS-200 j MLGIC-2O0:MEXTERN-30:MSAMPLES-14:MTYPES=S0 

195 PRINT" LOGIC SIMULATOR e ";MN;" NAMES " ;ML| "LOGIC DEVICES'* 

196 PRINT" '*;MTr" TYPES H ;ME ; " EXTERNAL STIMULI'* 

197 PRINT 

198 PRINT 

220 DIM NAMSS(MNAMS) 

230 DIM LO(MLGIC,0) 

240 

250 DIM EXTERNALS*MEXTERNALS,10) 

260 DIM TYPES(MTYPES) 

270 DIM TYFEPf MTYPES) 

275 DIM OL(MN) 

280 DIM SA(MS) 

290 DIM T(10) r LI${lQ) 


‘SIGNAL NAMES 
'I*>GIC DESCRIPTION 
‘(7 SIGNALS,LATCH) 

‘EXTERNAL STIMULI 
'LOGIC TYPES (PRIM&MACS) 
'POINTERS TO LOGIC DES. 

OLD LOGIC VALUE ARRAYS 
'SAMPLED NODES 
’TEMP ARRAYS 


300 REM ******** START OF PROGRAM 


310 PRINT : PRINT'* ***** 
* INITIALIZE POINTERS 
320 PRINT:PRINT" ***** 
'READ ANY MACROS 
330 PRINT:PRINT" ***** 
■READ LOGIC NETWORK 
340 PRINT i PRINT'' ***** 
3000 

345 GOSUB 3500 

350 PRINT:PRINT" ***** 

■READ EXTERNALS 

360 PRINT;PRINT" ***** 

■CHECK FOR ERRORS 


INITIALIZING ARRAYS 


READING IN ANY MACROS 


READING IN LOGIC NETWORK 


GOSUB 500 


***** " 


:GOSUB 1000 


";GOSUB 2000 


EXPANDING ANY MACROS ****** . tjogug 

'EXPAND MACROS 

■LIST EXPANSION 

READING IN EXTERNAL STIMULI *****"jGOSUB 4000 


CHECKING FOR ERRORS 


*****"IGOSUB 5000 


READING IN NODES TO BE SAMPLED 


***#*«,GOSUB 6000 


SETTING UP FOR SIMULATION 


******* :GOSUB 7000 


370 PRINT;PRINT" ***** 

■READ SAMPLE POINTS 
300 PRINT;PRINT" ***** 

■DO SIMULATION 
390 STOP 
400 REM 

500 REM ******** INITIALIZE POINTERS *********** 

510 NL«Q;NTYPE=*0 

520 READ QS 'LOAD PRIMITIVES 

530 IF QS o " LAST" THEN TYS( NTYPE )«Q$ ; NTYFE*NTYPE+1 iGOTQ 520 
540 DATA "END" # "AND","NAND","OR","NOR","XOR","XNOR" 

550 DATA "DFF " , "JKFF" , "CNTR" , "FLSR" , *'5REG" , " * " 

560 DATA "LAST" 

570 NPRIM-NTYPE ; NTYPE-NTYPE+1 ' NTYPE =NEXT TYPE PTR . 

590 REM LOGIC PRINT VALUES AND INVERSIONS 

600 L0-Q:L1-3;LX-1 ‘INTERNAL VALUES FOR LOGIC VALS. 

610 DIM LVS( 3),LPS{ 3),LN( 3) ‘LOGIC INPUT SYMBOL, LOGIC PRINTSYMBOL, LOGIC 

INVERSION 

620 LVS ( LO )-" 0 ,H ; LPS( LO }-" . " LN( LO )~L11 LV( LO )*=LO 
630 LVS £ LI)“"1"iLPS( LI1":LN£ LI)*L0:LV(LI)=L1 
640 LVS(LX)="X“;LPS(LX)-"?":LN(LX)=LXiLV(LX)-LX 
600 DIM TEXS{ 1):FOR 1-0 TO 1: READ TEXS(I):NEXT I 
690 DATA "A","P" 

990 RETURN 

1000 REM ************ READ IN MACROS ********* 

1010 GOSUB 10000 ‘READ AND PARSE LINE 

1020 IF LEFTS( LS,3)<>"MAC" THEN RETURN ‘SHOULD SAY "MAC TYPE" 


1030 XS«LIS(1) 
1035 PRINT;PRINT 
1040 TPTR—1 
1050 GOSUB 11000 
1060 IF FOUND“-l 


‘GET MAC TYPE 
READING IN MACRO: ”?XS;" 


'SEARCH FOR TYPE 
THEN 1100 'CHECK FOR DUPES 

1065 IF TPTR=-i THEN 1100 

1070 PRINT "THIS MACRO NAME ALREADY EXISTS, SHOULD IT BE REPLACED WITH THIS 
ONE?" 

1000 INPUT "ENTER R(eplace) OR N(oreplace)"j QS 

1090 IF LEFTS(QS,1)-"N" THEN 1200 'SKIP TIL NEXT END 


1100 TPTR-NLGIC 
1110 GOSUB 11100 
1150 GOSUB 2000 
1160 GOSUB 1500 
1170 GOTO 1000 


‘POINT TO NEXT LOGIC LOCATION 
;KT-FQ ‘ADD TYPE TO LIST 

’READ CKT DESCRIPTION 
'CHECK FOR MACRO ERRORS 
‘LOOP FOR NEXT MACRO 

1200 REM *** SKIP THIS MACRO **** 

1210 GOSUB IOOOOiIF LlSfG) t >"END" THEN GOTO 1210 

1220 GOTO 1000 ‘GET NEXT MACRO 

1500 REM **** CHECK FOR MACRO ERRORS ***** 

1510 PRINT:PRINT" ***** CHECKING MACRO “;TYS(MT); rt FOR ERRORS 
1520 X1-TY( MT ): GOSUB 12000 ‘CLEAR ARRAY 

1530 FOR I«1 TO 5 'STEP THRU INPUTS 

1540 X=LO(Xl,I):GOSUB 12IOO ‘MARK EACH SIG # 

1550 NEXT I 
1560 Xl-Xl+1 

1570 X**LO( XI, 0 ) ! IF TYS(X)-"*" THEN GOTO 1530 ‘LOOP FOR CONTINUES 
1580 ST-X1 

1590 GOSUB 12200 'MARK AND CHECK OUTPUTS 

1600 GOSUB 12300 ’CHECK INPUTS 

1610 ER-Q 'CLEAR ERROR FLAG, MAC ERRORS DONT COUNT. 

1620 RETURN 

2000 REM ********* READ IN LOGIC DESCRIPTION *********** 

2010 SL-NLiNA$(G)«"0“:NNAM^l 'SIGNAL O IS PREDEFINED 


Listins 1 continued on paze 432 
















The Z8 Basic Com pule r/Co ntrolier 
represents a miles tone in microcompu¬ 
ter price-performance. The entire 
[computer is 4" by W' and includes a 
tiny BASIC interpreter. 4K bytes of pro¬ 
gram memory, one RS-232 serial port 
and two parallel ports plus a variety of 
[other features. TheZS microcomputer 
board is completely self-contained and 
optimized for use as a dedicated con¬ 
troller. Can be battery operated. Comes 
with over 200 pages of documentation. 

■Z8 BASIC CO M PUTE R/CONTRO LIE H 


Z8 SERIAL EXPANSION BOARD 


The Serial Expansion Board adds an 
additional RS-232C serial port to the Z8 
system, it runs at 75 to 19,200 baud in 
ail standard protocols. The 20 ma. cur¬ 
rent loop.is opto-isolated for reliability 
and protection. 

SC COS Z8 Serial Board 
Assembled & Tested ... $180,00 


Tile Z8 Memory, I/O Expansion & 
Cassette Interface Board (ZB Expan¬ 
sion Board tor short) allows you to add 
up to 8K of additional memory plus 
three 8-bit parallel ports to your Z8 
Basic Cornputer/Controiler. The mem¬ 
ory expansion wilt support any com¬ 
bination of byte wide RAM memory 
chips or 2716 or 2732 EPROM The 
cassette interface is 300 baud Kansas 
City Standard (2400Hz/1200Hz). 
BCC03 Z8 Expansion Board 

w/4K memory.$140. DO 

BCCQ4 Z8 Expansion Board j 

w/8K memory -, S170.Q0 


The EPROM Programmer board 
allows you to transfer application pro¬ 
grams in BASIC or Assembly language 
directly from RAM to either 2716 or 
2732 EPROMS. Requires Z8 Basic 
Expansion Board for operation. 

MOTE: We recommend the higher cur¬ 
rent UPS03 or UP304 power supply 
when using the EPROM Programmer. 

^ BCCQ7 ZB EPROM Programmer 
jWteftl Assembled & Tested 
, .. SI45.00 


MOTHER-BOARD 
MB02 Z8 Mother Board 
with 5 connectors (Gold) 
Assembled & Tested ... 


* Uses Zilog ZB671 single chip mic¬ 
rocomputer 

- On board tiny BASIC interpreter 

\* 2 parallel ports plus serial I/O port. 

* Just connect a CRT terminal and 
write control programs in BASIC 

* 4K bytes of RAM. EPROM pin com- 

1 patible 

! * Baud rates 110-9600 BPS 

* Data and address buses available for 
124K memory and I/O expansion 

* Consumes only 1.5 watts at +5, 412 
& —12v 

BCCG1 Z8 Basic Computer 
Assembled & Tested .. $199.00 i 

BCC02 Z8 Basic Computer 
Kit.$169,00 k 

COMING SOON 

A/D Converter 8 Channel 8 Bit 

AC I/O Board 

* 4 Channel HSVac inputs 

* 4 ChannelllSVac outputs 

20 MA ADAPTER ^ 


UNIVERSAL POWER SUPPLY 

+5 @ 300 ma. +12 & -12V @ 50 ma. 

UPS01 Assembled and 

Tested...S 35.00 

UPS02 Kft.$ 27.00 

+5 @ 1 amp, +12 & -12V @ 50 ma. 

UPS03 Assembled and 

Tested . S 60.00 

UPS04 Kit.S 50.00 


Z8 CROSS ASSEMBLERS 

FROM ALLEN ASHLEY 

XAS01 ForTRS-80 Mod l $ 75.00 
IXAS02 For TRS-80 Mod !US 75.00 
XAS03 For CP/M-8" ..,. SI50,00 

FROM MICRO RESOURCES 

MR01 CP/M-8" Diskette . $ 75.00 
MR02 APPLE 11 CP/M 5W'$ 75.00 


MICROMINT INC, 

561 Willow Avenue 
Cedarhurst, NY 11516 


To Order: 

Call Toll Free 
1-800-645-3479 

For Information Call 

1-516-374-6793 


featured in Ciarcia’s Circuit Cellar, 
Byte Magazine, July, August, 1981. 


.Circle 261 on Inquiry card. 


is a irarfemaflt of Zatoo tnc. 


















Distribution Is A Tradition At 

MARCEY, INC. 

Distributors of Computers and Computer Products 

THE MARCEY COMET MEDIA SAFE 

Protect your valuable media in the safe that’s passed the most rigorous test in the book. Standards foi 
media protection require maintaining an internal temperature of 125 degrees Fahrenheit or less and s 
humidity below 85%. On the Japanese Industrial Standard Test (the toughest test in existence for fire 
proof safes), the Marcey Comet passed with flying colors, maintaining an internal temperature of 117 
degrees Fahrenheit, 66% humidity. 

Specifications: 

External dimensions: 31 y 2 " high; 26y 4 ” wide; 24y 2 ” deep. 

Internal dimensions: 18y 2 ” high; 16” wide; 11 y 2 " deep. 

Holds approx. 200 8” floppy disks or 300-350 5 1 /,” floppy disks. 

(It will also hold 12 sector disk packs and other specialized packages.) 

One internal shelf. (Various other internal configurations will be available within 90 days.) 
Double door safe. Combination lock and key lock. 

Retail Price: Our Price: $1495 

$1995 (Does not include delivery.) (Dealer Inquiries Invited) 

Delivery time is approx. 60 days from receipt of order. 


Dealers Shop No More, 

Marcey Has The Price You’re Looking For!! 

Printers 

C. Itoh NEC 

Comrex Toshiba 

Okidata Gemini 

Disk Drives 

Tandon 
Shugart 

Axlon RAM Disk 320 

Cables for all your needs in stock! 

As an authorized MicroPro distributor, 

We’re carrying all items at incredible price reductions. 

Call for complete catalog. 

(213) 9947734 / 994-6122 / 994-6259 or Telex 469369 


Monitors 

Sanyo 

NEC 

Amdek 

Peripherals 

Modems 

Interfaces 

Buffers 

Spoolers 


Terminals 

Televideo 

Liberty 

Media 

Maxell 

Wabash 

TDK 
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What is the definition of 

ENCRYPTION 

The answer is 

(Making secret or disguising information to be understood 
only by the persons who have the key to it.) 


CYPHERMASTER™ 

Data Encryption Program For Microcomputers 


No need to buy additional hardware — through software, CYPHERMASTER™ emulates hardware 
devices that encrypt computer data using the National Bureau of Standards (DES). 

Your sensitive or proprietary files can be encyphered or superencyphered using a sophisticated 
encryption algorithm. At the rate of speed at which CYPHERMASTER™ encrypts data, it would take 
approximately 30 million years to examine all the possible keys to break the code for a single block of 
data! 

Protect Trade Secrets 

Prevent Competitors From Obtaining Your Customer Lists 
Prevent Competitors From Obtaining Cost Figures Or Confidential 
Bid Prices Prior To Contract Issuance 
Protect Business Plans And Proprietary Designs 
Protect Payroll Information 


System Requirements 

Hardware Software 


Z-80™ Microprocessor CPU 
Miniumum 24K Computer Memory 
Miniumum 1 Floppy Disk Drive 
80 x 24 CRT 

Also Available For 

IBM PC, DEC Hainbow, DEC 11 -23 or 11-03 
& soon to be available for Apple 


CP/M™ Operating System or equivalent 
multi-user OS such as (MP/M™ or TurboDOS™) 
CM.COM (provided with CYPHERMASTER™) 
must be present on system 

Also Available For 
PCDOS, FIT-11 or RX-11 


Your Business is YOUR business! 


Keep it that way with CYPHERMASTER™ 


GP/M Is a registerd trademark of Digital Research, Inc. MP/M is a registered trademark of Digital Research, Inc. 

Z-80 IS a registered trademark of Ziiog, Inc, TurboDOS is a registered trademark of Software 2000. inc. 


MARCEY, INC. 

Distribution Division 

6700 Valjean Avenue / Van Nuys, CA 91406 / (213) 994-7734 / Telex 469369 
Dealer Inquiries Invited Quantity Pricing Available 

For Further information. Please Circle Reader Service #248 on Inquiry card. 
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listing I continued: 


2020 
2040 
2050 
2060 
2070 
20BO 
2090 
2100 
2110 
2120 
2130 
2140 
3000 
3010 
3020 
3030 
3 040 
3050 
3060 
3100 
3110 
3120 
3130 
3500 

3510 

3511 

3512 
3515 
3520 
3530 
3540 
3550 
3552 
3554 
3560 
3565 
3570 
4000 
4010 
4020 
4030 
4040 
4050 
4060 
4070 
4060 
4090 
4100 
4110 
4120 
4130 
5000 
5010 
5020 
5030 
5040 
5050 
5060 
5070 
6000 
6010 


FOR 1=1 TO MN:NASCl)-"":NEXT I 
GQSUB 10000 
XS-LI$(O) 

GQSUB 11000jIF FO=-l THEN GQSUB 

T(0 )=FO 

FOR 1-1 TO 7 

X$-LI$(I):GOSUB 11500 

IF FO—1 THEN GQSUB 11600 


■CLEAR ALL NAMES 
■ READ NEXT LINE 
'I£OK UP TYPE 
11100 ■ADD IF NOT FOUND 

■GET ALL NAMES 
■LOOK UP NAME 
■ADD IF NOT FOUND 


T(I)-FO:NEXT I 

GOSUB 20000 'ADD T(0)-T(7) TO LO ARRAY 

IF T(0)o0 THEN GOTO 2040 1 GET NEXT ELEMENT 

RETURN 'RETURN ON “END" 

REM ********* EXPAND MACROS ************* 

5T-5LGlCiFM-Q 'START AT LOGIC ARRAY, CLEAR MAC FLAG 

FOR I-ST TO NLGIC-1 'SCAN ENTIRE LIST 

IF LO(1,0J<-NPRIM THEN 1100 'SKIP PRIMITIVES 

GOSUB 30000 1 BUILD CORRESPONDENCE 

GOSUB 31000 -DO EXPANSION 

FM-1 

NEXT I 

REM REPEAT PROCEDURE UNLESS NO MACROS WERE FOUND 

IF FMoO THEN GOTO 3000 

RETURN 

REM ******** LIST OF EXPANDED LOGIC DESCRIPTION ***** 

CLS:PRINT " ***** EXPANDED LOGIC DESCRIPTION *****“:PRINT 

PRINT -TYPE- ; TAB( 20 ) ; -INPUTS " j TAB( 50 )j "OUTPUTS ■* 

FOR 1=1 TO 5:FRINTTAB(B *I);I#iNEXT I;PRINTTAB(48);“Q“;TABf 56) y "Q—" 
NA3{0)=" " 

FOR I-SL TO NL-1 
PRINT TY$(LO(I,0) ); 

FOR IX-I TO 7 
PRINT TAB(8*11); 

XX=LO( I r II)iIF XX<0 THEN PRINT y-XXj ;GOTO 3560 
PRINT NA${XX); 

NEXT IIiPRINTiNEXT I 
NA${0)-"Q“ 

RETURN 

REM ******** READ IN EXTERNAL DESCRIPTION ********** 

NEX-Q:GOSUB 10000 4 IGNORE "EXTERNAL" 

GOSUB 10000 -GET EXTERNAL DESCRIPTION 

IF LIS( O )-*" END" THEN RETURN 

FOR 1=0 TO 1:IF LI${0 }»TEX$(I ) THEN T{0J-I ■ GET TYPE OF EXT 
NEXT I 

XS—LI$(1)iGOSUB 11500 4 GET SIGNAL NUMBER FROM NAME 

IF FO=-l THEN GOTO 4020 4 IGNORE IF UNDEFINED 

T{1 }-FG 

FOR 1-0 TO 3: IF LIS( 2)=LV${I ) THEN T(2)-LV{I) 'LOGIC VALUE 


NEXT I 

FOR 1-3 TO 9jT(I)-VAL(LI$(I))tNEXT I 1 CHANGE TIMES 

GOSUB 21000 -STORE T(0}-T(9) IN EX ARRAY 

GOTO 4020 -LOOP TILL "END" 

REM ******** CHECK FOR ERRORS ********* 


■CLEAR OLD ARRAY 
MARK EXTERNALS FIRST 


GOSUB 12000:MM=Q 
FOR 1-0 TO HEX 
OL(EX(1,1))—1 
NEXT I 

ST-SL:GOSUB 12200 
GOSUB 12300 
RETURN 

REM ********* READ IN SAMPLE POINTS 
NS—O!ON ERROR GOTO 6200 


MARK AND CHECK OUTPUTS 
CHECK ALL INPUTS 


*************** 


'READ IN LINE (IF ANY, IF NOT, GOTO 6200 
‘GET REAL LINE fPRIOR ONE WAS "EXTE.* * 
THEN ON ERROR GOTQO: RETURN 


■GET NAME, IGNORE BLANKS 
■LOOK UP NAME, IGNORE UNDEFINED 


********** 


6020 GOSUB 10000 
6030 GOSUB 10000 
6040 IF LI$(0)=-END" 

6050 FOR 1=0 TO 10 

6060 X$«LI$(I):IF ■' THEN 6100 

6070 GOSUB 11500: IF FO—I THEN 6100 
6QS0 IF NS*14 THEN NS-NS+1:SA{NS )-FO 
6100 NEXT r 

6110 GOTO 6030 'LOOP TIL ■‘END" 

6200 REM ***** ERROR TRAP FOR END OF INPUT 
6210 L$="END T ': RESUME NEXT 

6500 REM ***** SELECTIVE TRACE TABLE BUILD ********** 

6510 STF=Q 'SEL. TRACE FLAG 

6520 Al-{NL+NN+(TL+NN ) )*2 'REQUIRED RAM ( NN FOR 1ST, TL+NN FOR 2ND,NL FOR OTH 
6530 A2-MEM-200 'AVAILABLE (ASSUME MAX 20Q NEEDED LATER) 

6540 IF A2<Al THEN RETURN 'NOT ENOUGH RAM, FORGET IT 

6550 PRINT: PRINT *■ ***** BUILDING SELECTIVE TRACE TABLE *****" t PRINT 

6560 5TF=1:DIM 50(NL ),SI(NN),S2( TL+NN) 

6570 Tl-0 1 T1 POINTS TO SECOND ARRAY 

6580 FOR 1-1 TO NN:Sl(I)—T1 1 FOR ALL NODES 

6590 FOR J-SL TO NL;FOR K-l TO 5 'SCAN ALL INPUTS TO LOGIC 

6600 IF LO(J,K)=I THEN S2<T1)=U:T1-T1+1 'ON MATCH, SAVE LOGIC # 

6610 NEXT K:NEXT J 

6620 S2(Tl)=-i:T1=T1+1 = "SENTINEL" BETWEEN BLOCKS 

6630 NEXT I 

6635 GOSUB 6700 'PRINT OUT LOAD TABLE 

6640 RETURN 

6700 REN **** PRINT OUT OF LOAD TABLE ******** 

6710 PRINT 14 ***** LOAD TABLE *****": PRINT "NODE DRIVEN 

ELEMENTS" 

6720 FOR IX-1 TO NN:PRINT NAS(II);TAB(10) y 
6730 Tl—$i(II ) 

6740 IF S2( Tl)—1 THEN GOTO 6760 

6750 PRINT S2(T1)-SL+1;iTl-Tl+1iGOTO 6740 

6760 PRINT:NEXT II:RETURN 

700U REM ******* DO SIMULATION **************** 

7010 DIM NE(NN),ME(MM,1):IF ER*>0 THEN RETURN 'NO SIMULATION ON ERROR 


'POINT TO ENDS, NOT NEXT 
’BUILD SELECTIVE TRACE TABLE 
1 1NITIALIZE, GET SAMPLE TIMES 
’GET EXTERNALS SCHED FOR THIS TIME 
'MOVE NEW TO OLD, MARK CHANGES 
-PRINT OUT OLD, GET RESPONSE 

'RESTART 

■SIMULATE LOGIC DEVICES 
'RECALC RIPPLE TIME 
'LOOP 


7020 NN-NN-l:NL“NL~1:NE-NE-1 
7030 GOSUB 6500 
7040 GOSUB 7300 
7050 GOSUB 8000 
7060 GOSUB 0500 
7070 GOSUB 9000 
7080 IF Q5-"Q* THEN RETURN 
7090 IF QS--R" THEN GOTO 7040 
7100 GOSUB 40000 
7110 GOSUB 7500 
7120 GOTO 7050 
7300 REM ******INITIALI£E FOR SIMULATION ******** 

7310 FOR I-O TO NN:NE(I)-LX:NEXT I 'ALL NEWS - LOGIC X 

7320 FOR I-SL TO NLiLQfI,0)=LX:NEXT I 'ALL INTERNAL LATCHES -X 
7330 PRINT iRI-Di INPUT "ENTER SAMPLE START TIME, INCREMENT TIME ,4 ;S9 ( S2 
7340 IF S2-0 THEN 52-1 -CANT HAVE 0 INCREMENT. 

7350 E9—32767 sFOR 1-0 TO NEX: E3-EX{I,3):GOSUB 82O0iNEXT I 'PUT 

EXTERNALS START TIME INTO NEXT SCHEDULED TIME 

7360 IF NS—0 THEN GOSUB 9660 'GET NAMES FOR SAMPLING IF NOT READ 
7370 IF MMoO THEN GOSUB 7400 4 SET ASIDE MEMORY FOR SREGa 

7390 Q$-"":RETURN 

7400 REM SET ASIDE MEM FOR SREG9 

7410 M1=0 4 Ml POINTS TO NEXT AVAIL MEM 

7415 FOR I-O TO MM:ME{I,O)“LXsME(I,1)-LXiNEXT I 


Listing 1 continued on page 434 








The two hottest new fields in high technology: 


Pocket Computers 

and 

Local*Area Networks 

You need to know about them! 


Attend 

The Famous Programmers’ School 
Seminar on 

Pocket’Computer Local Networks. 

An exhaustive 14-day seminar developed in 
direct response to thousands of requests from 
professionals like you. 

Learn about: 

• Latest Information & Approaches 

• Pocket-Switching Protocols 

• Relationships of Network Architectures to 
Sleeve Length 

• Analysis of Button-Through Flap Pockets 

• Fault-Tolerant Epaulet Construction 



Our ataff of experts* demonstrating a bus network topology. 
From left to right: Rod Snobol (with his gerbil, Jovial), 
Ignatious "Gall Me Blaise” Pascal, Nolan Lego* Victoria 
Ether-Dixon, C. Kenneth Wirthson, Barbara Baseband, and 
Rudolf Forth. 

Coming soon to one of these major cities near vou: 

Keene, New Hampshire Lake Wobegone, MN. 

April 1-14 May 19-32 


As part of your participation in the FFSSPCLN, 
you'll receive a handsome vinyl looseleaf binder, 
in which you can write anything you like. And 
you can earn 0.06 continuous education credits 
and a certificate of competence. 


Sanford, North Carolina 
April 18-31 

King of Prussia, PA. 
May 1-4 


Lewietown, Montana 
May 35-48 

Keene, California 
May 50-63 


Enroll Today* 

The size of the seminars will 
be limited. Clip the handy 
coupon and send it now. 


Famous Programmed 
School 

Dept. AFftFOL 
P-O. Box 463 
Paulsborough, NH 
03488-0463 



Sign me up! I want to learn all there is to know about pocket-computer local area 
networks. Fm shipping my $10,000 payment under separate cover, in the form of 
ingots of strategic metals, or I’m enclosing billing instructions. 

Name ___ 

Company_______ 

Address _____ 

City_ State_ 

ZIP or Postal Code _____ 

Choice of Seminar Location ____ 

Dept ATRFOL 

Our Slogan: lop down programming for the masses. 
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Listing 1 continued: 

7420 FOR I-SL TO ML. “THE LATCH POS. WILL CONTAIN PTR. 

7430 IF TYS ( L0{ 1,0) )—“'SREG T ' THEN LO< I, 8 )=M1 :M1«H1-L0( 1,2 ) 

7440 NEXT I:RETURN 

7500 REM ********* RECALCULATE RIPPLE TIME ******** 

7510 IF C9-1 THEN RI-RI+1!RETURN 

7520 RI«E9:IF RI>S9 THEN RI-S9 “GET MIN OF E9 (EXT) AND 59 (SAMPLE) 

7530 RETURN 

8000 REM ******* GET NEXT SCHEDULED EXTERNAL ********** 

8010 IF RI<>E9 THEN RETURN 
8020 E9=32767 

8030 FOR 1-0 TO NEX “SCAN EACH EXTERNAL STIMULI 

8035 E3-EX(I,1Q) 

8040 IF E3-RI THEN GOSUB 8100 “PROCESS IF SCHED. 

8045 GOSUB 8200 
8050 NEXT I 
8060 RETURN 

8100 REM *** FIND NEXT SCHED CHANGE (OR FIRST VAL) *** 

8110 E0=EX( 1,0 ) :E1-EX{1,1):E2=EX(1,2):E3~£X(1,3) 

8120 Y“NE(El ) “CURRENT NEW VALUE 

8130 IF RI=E3 THEN Y-LN(E2) “FIRST SCHED VALUE 

8140 NE( El )—LN( Y) “STORE COMPLEMENT OF NEW (OR FIRST SCHED VALUE) 

8150 REM SCHEDULE NEXT CHANGE 

8160 IF TEX$(EO )-““P““ THEN £3=EX{ 1,10)+£X{ 1,4)i RETURN 
8170 J-4:E3-32767 * SCAN ENTRIES OF APERIODIC SIGNAL 

8175 IF J>“9 THEN RETURN 

8180 IF EX(I,J)<-RI THEN J-J+l i GOTO 8175 
8190 E3-EX(I,J)s RETURN 

8200 REM STORE NEXT SCHED, KEEP TRACK OF MIN (E9) 

8210 EX(1,10 )—E3 “1QTH ENTRY IS NEXT SCHED TIME FOR THIS SIGNAL 
8220 IF E9>E3 THEN E9-E3 “E9 IS NEXT SCHED TIME FOR ANY SIG. 

8230 RETURN 

8500 REM *w****MOVE NEW TO OLD, MARK CHANGES ************ 

8510 C9-0tIF STFoO THEN GOSUB 8700 “CLEAR CHANGE FLAGS 

8520 FOR 1=1 TO NN “GO THRU ALL NODES 

8530 IF NE(I)oOL(I) THEN GOSUB 8600 “MARK CHANGES 

8540 NEXT I 

0560 RETURN 

0600 C9-1:OL<I )-NE(I ) ’NOTE CHANGE 

0610 IF STF=0 THEN RETURN 

0620 11-51(1) “MARK ALL DRIVEN ELEMENTS 

8630 J-S2{II) iIF J—i THEN RETURN RETURN ON HITTING A SENTINEL 
8640 S0(J)-1:II-II+1:G0T0 0630 'MARK IT, GET NEXT LOGIC NUMBER 
8700 REM CLEAR SO 

8710 FOR II—SL TO NLjS0(II)-0:NEXT II 
8720 RETURN 

9000 REM ********** DISPLAY LOGIC VALUES 

9002 PRINT @57,Rif 

9005 IF 39 < >RI THEN RETURN 

9010 IF PC-0 THEN GOSUB 9100 “POT NAMES ON SCREEN IF START 
9020 GOSUB 9500 'PRINT VALUES DOWN SCREEN 

9025 S9-S9+32 

9030 PC-PC+1:IF PC>60 THEN GOSUB 9600 'END OF SCREEN, GET INPUT 
9040 RETURN 

9100 REM ******* SET UP DISPLAY (NAMES AND TICS) ****** 

9110 PC-11 

9120 CLSeGOSUB 9200 ‘DO TIC MARKS 

9125 PRINT @5,"TIME";:PRINT @10,RI; 

9130 X-I20 

9140 FOR 1-1 TO NS:PRINT @X, NAS( SA{ I ) ); 

9150 X—X+G 4:NEXT I 
9160 RETURN 


9200 REM ********PRINT TIC MARKS ******** 

9210 FOR X“75 TO 124:PRINT @X,CBRS(176)jiNEXT X 
9220 X—75 

9230 FOR 1-1 TO 5:PRINT 9X, CHR$( 191) j : PRINT (§X+5 , CHRS (188); 

9240 X—X+iO:NEXT I:RETURN 

9500 REM ****** *PRINT VALUES DOWN COLUMN ******** 

9510 X-PC+120 “DOWN 2 LINES 

9520 FOR 1-1 TO NS:Y-OL(SA(I)) 1 GET LOGIC VALUE 

9530 PRINT @X,LPS(Y)f:X=X+64:NEXT I 
9540 RETURN 

9600 REM ***** FULL SCREEN, GET RESPONSE ****** 

9610 PRINT @15,"C(hange ),R(eaet),Q(Ult), OR ANY OTHER KEY ”; 

9620 Q5^INKEYS:FORX“OTQlO0:NEXTX: PRINT @15,STRINGS*41,” ")j 
9625 IF Q$-"'“ THEN GOTO 9610 

9630 PC-0 ‘ RESET AND QUIT ARE HANDLED ON RETURN 

9640 IF Q$<>““C““ THEN RETURN 

9650 REM GET NEW SAMPLE NODE NAMES 

9655 CLS 

9660 PRINT "AS EACH CURRENT SAMPLE NODE IS DISPLAYED, HIT RETURN FOR NO 
CHANGE, NEW NAME FOR CHANGE” 

9670 FOR 1-1 TO 14 

9680 X$="":PRINT NAS(SA(I) ) f i INPUT XS 
9690 IF X3-”““ THEN GOTO 9720 
9700 GOSUB 11500: IF FO—1 THEN GOTO 9680 
9710 SA(X)—FO 

9720 IF SA(I ) < > O THEN NS-I 
9730 NEXT I:RETURN 


10000 REM ************ READ AND PARSE LINE *********** 

10010 READ L$ “INPUT IS DATA STATEMENTS, ASCII 


10020 I-1 t 13—1:LI-0:12—LEN(LS) “INITIALIZE 
10030 I—141: IF I>12 THEN 10050 

10040 IF MID$(L$,I r !)<>““ « THEN GOTO 10030 “FIND BLANK 
10050 LI5(LI)-MXD$(LS,13,I-I3) “PUT NAME IN LIS 
10060 LI-LI+I 

10070 IF LI>10 THEN RETURN 
10080 I—1+1:IF I>12 THEN 10120 

10090 IF MID5{ L$ r I,l)-'“ ” THEN GOTO 10000 “SKIP BLANKS 
10100 13—I:GOTO 10030 

10120 FOR I—LI TO 10 “FILL REMAINING LI$a 
10130 LI3(I ":NEXT I 
10140 RETURN 


11000 REM ********* LOOK UP TYPE ********** 
11010 FO—1 ’FOUND LOCATION 


11020 FOR II-O TO NTYFE-1 

11030 IF XS-TY?ES(II) THEN FO-II:TP=TYPTR( II) 

11040 NEXT II 
11050 RETURN 

11100 REM ******** ADD TYPE ********* 

Ill 10 IF FO—1 THEN FO-NTYP : NTYP-NTYP+1 

11120 IF FO>NTYP THEN NTYP=FQ 

11130 TYPES( FO)-X5 

11140 TYPE*FOJ-TPTR 

11150 RETURN 

11500 REM ******** LOOK UP SIGNAL NAME ********* 

11510 FO—1: IF XS-““ " THEN XS»"0" 1 BLANK -NO SIGNAL 

11515 IF LEFTS* XS,1)-"#““ THEN GOTO 11560 “NUMERIC INPUT 

11520 FOR II-Q TO NNAM 

11530 IF X$—NAM$(II) THEN FO-II 

11540 NEXT II 

11550 RETURN 

11560 REM "NAME” IS A NUMBER, STORE AS NEGATIVE 
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THE FORTH SOURCE 


TM 


MVP-FORTH - A Public Domain Product 

MVP Forth is fig-FORTH updated to the FORTH-79 Standard Required 
Word Set. The source is public domain. Included are an editor. FORTH 
assembler, tools and utilities, making it compatible with the instructional 
book, Starting FORTH. Except for hardware dependencies, all high level 
FORTH Is transportable between ail systems. Modifications and exten¬ 
sions can be simplified through the use of MVP-FORTH Programming 
Aids and Meta and Cross Compilers 

MVP FORTH Books - A Series 

□ Volume 1, AH about FORTH by Haydon. MVP-FORTH 

glossary with cross references to fig-FORTH. Sfarf/ng 
FORTH and FORTH-79 Standard 2 nd Ed $25 

□ Volume 2, MVP-FORTH Assembly Source Code, Includes 

CP/M, IBM-PC® , and APPLE® listing for kernel $20 

□ Volume 3, MVP-FORTH Math & Floating Point Extensions 

by Koopman $20 

MORE COMING! 

MVP-FORTH Software - A Transportable FORTH 

□ MVP-FORTH Programmer's Kit including disk, documen¬ 

tation, Volumes 1 & 2 Of MVP-FORTH Series (AH About 
FORTH, 2 nd Ed. & Assembiy Source Code), and Starting 
FORTH. Specify CP/M, IBM PC, TRS-80/1® or 3, TRS 
Color Computer or APPLE. $150 

O MVP-FORTH Cross Compiler for CP/M Programmer's Kit. 

Gan also generate headerless code for ROM or target 
CPU $300 


□ MVP-FORTH Meta Compiler for CP/M Programmer's kil. 

Use for applicatons on CP/M based computer Includes 
public domain source $150 

□ MVP-FORTH Fast Floating Point for APPLE Programmer's 

Kil. Includes 9511 math chip on board with disk and 
documentation. $400 

□ MVP-FORTH Programming Aids lor CP/M, IBM or APPLE 

Programmer's Kit. Extremely useful tool for decompiling, 
cal Ifi nd i ng, an d tr ansiating. $ 150 

□ MVP-FORTH by ECS Software for fBM-PC or ATARI® 

400/000. Standalone with screen editor License required. 
Upgradeable $90 

□ MVP-FORTH by ECS Software for IBM-PC or ATARI 

400/800. Enhanced with color animation, multitasking, 
sound, utilities, and unlimited run time license $1 75 

□ MVP-FORTH Professional Application Developmeni 

System (PADS) for CP/M. IBM-PC. or APPLE A three level 
integrated system wilh complete documentation. Complete 
system for IBM. CP/M. or APPLE $400 

□ MVP-FORTH PADS enhanced virtual system $150 

□ MVP-FORTH PADS Programming Aids $1 50 

G MVP-FORTH RADS Meta Compiler $150 

★ ★★ MVP-FORTH operates under a variety of CPU's, computers, and 
operating systems. CP/M® disks can be supplied 8". SS/SD. 3740 
format or 5V4 for Osborne® Northstar® Micro Decisions® Kaypro® or 
H89/Z89® Specify your computer and operating system. * * * 


FORTH DISKS 


FORTH MANUALS, GUIDES & DOCUMENTS 


FORTH with editor, assembler, and manual 


□ 

□ APPLE by M.M. 

$100 

G NOVA by CCI 

$100 


D APPLE by Kuntee 

$90 

G TRS-80/P by N.S. 

$90 

□ 

D ATARI® valFORTH 

$50 

□ Z80 by L.M 

$50 


□ CP/M* by M.M. 

$100 

□ 8066/88 by L.M. 

$100 


□ IHP-85 by Lange 

$90 

□ VIC FORTH byHES, VIC20 


□ IBM-PC® by L.M 

$100 

cartridge 

$60 


Enhanced FORTH with: 

F-Floating Point, G-Graphics, T-Tulorial, 

□ 

S-Stand Alone, M-Math 

Chip Support, Ml-Multi-Tasking, X-Other 


Extras, 79-FORTH-79. 




o 

□ APPLE by M M.. 


□ Extensions for L.M. 



F, G, & 79 

$140 

IBM,Z0O, and 0086 


o 


Foinl 

$100 

□ 8087 Support 


(IBM-PC Or 8086) 

$100 

□ 9511 Support 


(Z80 or 8086) 

$100 

□ Color Graphics 


(IBM-PC) 

$100 

□ Data Base 


Management 

$200 


Requires LM FORTH disk, 
Specify IBM, Z80, or 8086 


□ ATARI by PNS, F,G, & X. $90 □ Software Floating 

□ CP/M by M.M., F & 79 $140 

□ Apple, GraFORTH by 

Insoft $75 

□ IBM-PC, FolyFORTH by F.t. 

F.G.S, M.MT.&X 1300 

□ Multi-Tasking FORTH by 

S.L., CP/M, X & 79 $395 

□ TRS-80/1 or Hi by M M S. 

F, X, & 79 $130 

□ TUTORIAL by L & H, 

Includes starting FORTH $95 

CROSS COMPILERS Allow extending, modifying and compiling for 
speed and memory savings, can also produce ROMable code 
•Requires FORTH disk. 

□ CP/M $300 □ IBM- $300 

□ TRS-80/1 $300 □ Z80- $300 

□ Northstar® $300 □ Apple ll/ll + $300 

□ 3086- $300 

□ flg-FORTH Programming Alda for decompiling, caNfinding, 
and translaiing. Specify CP/M, IBM-PC, 8086. Z8Q, or 
Apple $150 

Key to vendors: M M. MicroMotion 

F.l FORTH Inc. M.M.S, Miller Microcomputer Services 

L & H Laxen and Harris NS. Nauticus Systems 

L.M. Laboratory Microsystems S.L. Shaw Labs 

Jupiter Ace Computer - Z80 FORTH micro code - $1 SO 


ALL ABOUT FORTH by 

Haydon. See above. $25 

FORTH Encyclopedia by 

Derick & Baker, A complete 
programmer's manual to fig- 
FORTH with FORTH-79 
references. Flow charted. 2 nd 
Ed $25 

FORTH Encyclopedia 
Pocket Guide £7 

And So FORTH by Huang. A 
college level text $25 

FORTH Programming by 
Scan ion $17 

FORTH on the ATARI by E. 
Floegel $0 

Starting FORTH by Brodie. 
Best instructional manual 
available, (soft cover) $16 
Starting FORTH (hard 
cover) $20 

1980 FORML Proc. $25 

1981 FORML Proc 2 Vol $40 

1982 FORML Proc. $25 

1981 Rochester FORTH 
Proc. $25 


$15 

$25 

$21 

$12 

$20 


1982 Rochester FORTH 
Proc. 

A FORTH Primer 
Threaded Interpretive 
Languages 

AIM FORTH User Man 
APPLE User's Manual 
MicroMolion 
METAFORTH by Cassady. 
Meta compiler in 8080 
code $30 

Systems Guide to fig- 
FORTH $25 

Caltech FORTH Manual $12 
Invitation to FORTH $20 
PDP-11 User Man. $20 
CP/M User's Manual, 
MicroMotion $20 

FORTH-79 Standard $15 
FORTH-79 Standard 
Conversion $10 

Tiny Pascal fig-FORTH $10 
NOVA fig-FORTH CCI $15 
Installation Manual 
fig-FORTH $15 


Source Listings of fig-FORTH, for specific CPU's and computers. The 
Installation Manual is required for implementation Each $15 

□ 1802 O 6502 D 6000 □ AlphaMicro 

□ 8080 □ 0086/88 O 9900 □ APPLE II 

□ PACE □ 6009 □ NOVA □ PDP-11/LSI-11 

□ 68000 □ Eclipse G VAX Q Z8Q 

Ordering Information: Check. Money Order .(payable to MOUNTAIN VIEW PRESS. 
INC.)., VISA. MasterCard dr COD's accepted No billing or unpaid PC'S. California 
residents add sales lax, Shipping costs in US included in price Foreign orders, pay 
in US funds on US bank, include for handling and shipping by Air $5 lor each Item 
under $25, $TQ lor each dem between $25 and $99 and $20 Tor each item over 
$1 DO. Minimum order 0 All prices and products subject to change or wMhdrawal 
without notrce. Single system and/or single user license agreement required on 
some products. 

DEALER & AUTHOR INQUIRIES INVITED 


MOUNTAIN VIEW PRESS, INC. 

PO BOX 4656 MOUNTAIN VIEW, CA 94040 (415) 961 -4103 


Circle 292 on Inquiry card. 
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Lisft'rig 1 continued: 

11570 XX$-RIGHT${ X $, LEN(X5)-l) 'STRIP OFF ft SIGN 

115 BO FO—VAL£XX$ )iIF FO—1 THEN FO-O 'IGNORE N-l ( DEFAULT ) 

11590 RETURN 

11600 REM ******** ADD NAME TO LIST ********* 

11610 IF FQ— 1 THEN FO-NNAM i NNAM-NNAM+l 
11620 IF FO>NNAM THEN NNAH-FO+1 
11630 NAMS(FQ)«X$ 

11640 RETURN 

12000 REM ****** CLEAR OLD ARRAY ******** 

12010 FOR 1-0 TO MNjOL{I )“Q:NEXT r 
12020 TL-OiRETURN 

12100 REM ********* MARK (OUTPUTS) AND CHECK FOR DUPES ****** 

12110 IF X-0 THEN RETURN 

12120 IF OL(X)oO THEN GO SUB 12150 

12130 OL(X)-l:RETURN 

12150 PRINT "ERROR, MULTIPLE DEFINITION OF OUTPUT ";NAS£X> 

12155 GOSUB 12160:RETURN 

12160 INPUT "ENTER I(gnore) TO IGNORE ERROR, ANY OTHER KEY TO PREVENT 
SIMULATION";QS 

12170 IF LEFTS{Q$,1)<>"!* THEN ER-1 
12180 RETURN 

12200 REM ******* CHECK FOR MULTIPLE OUTPUTS *********** 

12210 XI—ST 

12220 FOR I“XI TO NL-1 
12230 FOR J—6 TO 7 

12240 X-LO(I,J):GQ5UB 12100 'MARK AND CHECK 

12250 NEXT J:NEXT IiRETURN 

12300 REM ******* CHECK FOR DEFINED INPUTS ************ 

12310 Xl-ST 

12320 FOR I*X1 TO NL-1 
12330 FOR J-l TO 5 

12340 X—LO(I,J)iGOSUB 12400 * CHECK FOR MARK 

12345 IF X<0 THEN MM-MM-X ‘KEEP TRACK OF MEM REQUIRED 

12350 NEXT J ;NEXT I:RETURN 
12400 REM ******* CHECK FOR MARK ******** 

12410 IF X<-0 THEN RETURN 

12420 IF 0L(X)-0 THEN GOSUB 12450 

12430 OL(X)-QL(X)+l:TL=TL+1:RETURN 

12450 PRINT "ERROR, UNDEFINED INPUT ";NA${X) 

12460 GOSUB 12160[RETURN 
12470 ER-l!RETURN 

20000 REM ********** ADD T( O ) THRU T( 7) TO LOGIC ARRAY ****** 

20010 FOR II-Q TO 7 
20020 L0(NL,II)-T<II ) 

20030 NEXT II 

20040 PRINT TYS(LO<NL,0))j" " ,:FOR II-l TO 7 

20050 XX-LO(NL,II)iIF XX<0 THEN PRINT XXj" "; :GOTO 20070 

20060 PRINT NAS( XX )* " "t 

20070 NEXT II:PRINT:NL-NL+1:RETURN 

21000 REM ********** ADD T(0) THRU T(9) TO EXTERNAL ARRAY **** 

21010 FOR II-Q TO 9 
21020 EX(NE,11 )-T(II) 

21030 NEXT II 

21040 PRINT TEXS(EX(NE,0));" "}NAS ( EX( NE,1)}j n "j LVS ( EX£NE, 2 ) ) j " "jiFQR II-3 TO 
9[PRINT EX{NE jII); :NEXT IIjPRINT 
21050 NE-NE+1:RETURN 

30000 REM ******* BUILD MACRO CORRESPONDENCE ARRAY ********* 

30010 REM I-EL ft, J=MACRO POINTER 

30020 LO—I:X-LO(I,O >iJ=TYFE£X):Y-L0(J,O):K1=J:OL( O )-0 
30025 PRINT[PRINT" ***** EXPANDING CALL TO MACROj ";TYS(X)j" 

30030 REM USES OLD VALUE ARRAY FOR EXPANSION (SINCE NOT USED YET) 


******* 


30040 FOR K-l TO MNAM:OL<K)—1:NEXT K * CLEAR ARRAY 

30100 IF XoY THEN GOTO 30900 ERROR IF NO MATCH ON TYPE 

30110 FOR K-l TO 5 "DO THE INPUTS FIRST 

30120 Il-LO(Kl,K)iI2-LO(LO,K) "Il-MAC ft, 12—TRUE SIG ft 

30130 IF 11-0 AND I2«>0 THEN GOTO 30150 "IGNORE UNDEF, INPUTS 

30140 QL(II )—12 "OL WILL CONTAIN TRUE SIGNAL ftS 

30150 NEXT K 

30160 FOR K=6 TO 7 r D0 OUTPUTS NOW £DIFF PROCESSING OF OS> 

30170 II—1X3( Ml,K ): 12—LO£ LO,K ) * Il-MAC, 12“TRUE 

30180 IF 11*>0 AND 12=0 THEN GOTO 30195 1 IGNORE UNUSED OUTS 

30190 OL<Il)-I2 

30195 NEXT K 

30200 REM OK, GOT CORRESPONDENCE p DELETE THIS CALL 
30210 GOSUB 30500 'MOVE LOGIC ARRAY UP ONE * 

30220 Ml—Ml+1;Y—LO( Ml,0 } :X—LO(LO,0 ) * CHECK FOR CONTINUE 

30230 IF TYS(Y)-"*" THEN GOTO 30100 ’LOOP FOR CONTINUES 

30240 RETURN 

30500 REM ..* MOVE EL ARRAY UP ONE (DELETE CURRENT LINE) ** 

30510 NL-NL-1 

30520 FOR K-LO TO NL-1 "DO ENTIRE ARRAY 

30530 FOR Kl-Q TO 8 ’ALL ENTRIES 

30540 L0(K,K1)-LO(K+l,Kl) "MOVE UP EACH ENTRY 

30550 NEXT KiiNEXT K 
305GO RETURN 

30900 REM ******* MISMATCH ON MACRO CALL ****** 

30910 REM THIS SHOULDNT HAPPEN, BUT NEVER CAN TELL. 

30920 PRINT "MISMATCH ON MACRO CALL, CANT CONTINUE" 

30930 STOP 

31000 REM ******** ADD EXPANDED MACRO TO ELEMENT ARRAY ***** 

31010 NL-NL-1 'POINT TO PREVIOUS "END" 

31020 T(O)-LO£Ml,0) "TYPE 

31030 FOR K-l TO 7 

31040 X=L0(K1,K> "MACRO SIGNAL NUMBER 

31045 IF X<0 THEN T(K)-X:GOTO 31070 "DIRECT STORE OF -#S 

31050 IF OL(X)—1 THEN GOSUB 31500 'ADD SIG ft IF NOT DEFINED 

31060 T(K)-OL(X) 'GET REAL SIGNAL NUMBER 

31070 NEXT K 

31080 GOSUB 20000 'STORE T£0)-T(9} INTO LOGIC AHR 

31090 Ml-Ml+1:IF T(0)<>0 THEN GOTO 31020 'REPEAT TILL END 
31100 RETURN 

31500 REM ******* ADD UNIQUE NAME, NUMBER ****** 

31510 QL<X)-NNAM!X$-5TR$£NNAM) 

31520 NAM${NNAM)-"&"+RlGHTS< XS,LEN( XS )-l ) 

31530 NNAM-NNAM+1 
31540 RETURN 

40000 REM ********** SIMULATE GATES ************* 

40010 IF C9-0 THEN RETURN "NO ACTIVITY 

40020 L-SL 

40030 IF 5TF<> 0 THEN IF SQ(L)*K3 THEN GOTO 40050 
40040 GOSUB 40100 'SIMULATE THIS GATE 

40050 L-L+l;IF Lt-NL THEN GOTO 40030 
40060 RETURN 

40100 REM **** SIMULATE THIS GATE (L) ******** 

40110 LT—LQ(L,Q):FOR 1-1 TO 5iIN(I )“LO(L,I)3 NEXT I 
40120 QO-L0(L,6):Ql«LO<L,7) "GOT TYPE,INS,OUTS 

40130 ON LT GOSUB 

41010,41000,41110,41100,41210,41200,41500,41600,41700,41800,41900 

40140 REM AND NAND OR NOR XOR XNQR DFF JKFF CNTR PLSR 

SREG 

40150 GOSUB 40200 1 STORE Y INTO Q AND Y- INTO Q- 

40160 RETURN 

Listing 1 continued on page 438 













1 SUPER WAREHOUSE 


PHONE ORDERS FREE 

(ONE DOLLAR CREDIT FOR PHONE ORDERS) 


203 - 265-1223 


PRINTERS 


ANADEX 

MFG. LIST 

9000/1A 

\1625. 

9500/1A 

\725. 

9620A 

1645. 

9625A, Dual 

1995. 

WR6000. Dual 

325(\ 

DATASOUTH 


DS180 

$T695. 


D5220, Dual 
DIABLO 
630, Letter 
WP Option 


FACIT/DATA ROYAL 

4510 V 695, 

4560, Letter \295. 

4565, Letter 1895. 

4570, Dual 3296. 

5000c 1595V 


MANNESMANN TALLY 


1601 

160L, Dual 

1801 . 

180L, Dual 

1602 

1605 

1612KSR 
1612RO 
1802, Dual 
1805, Dual 

QANTEX 

7020, Dual 
7030, Dual 
7040, Dual 

SMITH CORONA 

TPI, Letter 



VIDEO TERMINALS 


LEAR SIEGLER 

ADM3A S 595. 

ADM5 \fi45. 

ADM21 .005. 

ADM22 6%. 

A DM24 1199i 

ADM31 1095. 

A DM32 1205. 

ADM36 (DEC) 1195. 

A DM42 . 2199s, 

VECTOR GRAPHICS \<>50. 
MODEMS 925. 

PRINTERS 310 2045. 

PRINTERS 500 1699v 

ANN ARBOR 

GENIE Vl95. 

GENIE+PLUS tS95. 

AMBASSADOR 15^5. 

META MODE 5(1 

DEC MODE 100' 

DUAL • MATH1X/LETT6R QUALITY 


IF YOU REALLY WANT IT 

_ CALL US _ 

BEST AND LOWEST PRICES 



• DATA SWITCH BOXES . BUFFER BOXES 

• INTERFACE CARDS . GRAPHIC BOARDS 

• SHEET FEEDERS • PRINT SPOOLING 

• DS120 CONTROLLER CARDS 

• ANDERSON JACOBSON MODEMS 

• FLOPPY & WINCHESTER DRIVES 


In addition, we can make E1A RS 232 cables lo your order, and 
supply you with ribbons, printer stands, print wheels, thimbles 
for all printers listed. And many, many more items. CALL NOW. 

All items shipped freight collect either motor freight or UPS 
unless otherwise specified All prices already include 5% cash 
discount. Purchase with credit card does not include discount. 
Connecticut residents, add 7’£% Sales Tax. For fastest delivery 
send certified check, money order or bank-wire transfer. Sorry, 
no C O D orders All equipment is in factory cartons with 
manufacturers 1 warranty. Prices subject to change without notice 
Most items in stock or shipped as received. 



NATIONWIDE SERVICE. MOST PRODUCTS 

SUPER WAREHOUSE 


P. O. SOX 373 WALLINGFORD. CONNECTICUT 06492 


ORDER LINE ORDER HOURS 

203 - 265-1223 9:00 AM - 5:00 PM-EST 

MONDAY-FRIDAY 


Circle 469 on inquiry card. 
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PRICES SO LOW—WE CANT UST THEM! 





























April 1903 €> BYTE Publicationa Inc 


Listing 1 continued : 

40200 REM ******* STORE Q AND Q- ********** 

40210 NE{Q0}-Y?NE(Q1)-LN(Y):RETURN 
40100 REM **" GET Q INTO XQ ***** 

40110 OL( 0)-LN(OLfQ1))iXQ-QL(Q0)i RETURN 

41000 X-QOiQO-Ql:Q1-K ********** NAND GATE ********** 

41010 OL<0)-LliY-Ll * ********* AND GATE ********** 

41020 FOR 1-1 TO 5iY“Y AND OL(IN(I))iNEXT I 
41030 RETURN 

41100 X-QOsQQ-GliQl-X ********* NOR GATE ********** 

41110 0L£0)-L0iY-LO ********* qR GATE ********** 

41120 FOR 1-1 TO 5tY - Y OR OL(IN{I))i NEXT I 
41130 RETURN 

41200 X-QO:QO-Q1[Q1«X *********** XNQK GATE ********** 

41210 QL(O )~LX *********** XOR GATE ********** 

41220 YO-QLfIN(1)) jY1-LN<YO):YC-OL( XN<2)) 'DO AS MUX 

41230 GQSUB 45000tRETURN 

41500 REM ******** D FLIP FLOP *************** 

41510 GQSUB 40300:OL{0 )-LXtXD-OL(IN(1)):XC~OL(IN{ 3)) * GET VALUES 
41520 XL-LGCL, 8 ):OL< 0 >-L1 jXR-QL( IN( 4) > tXS-OLf IN( 5 >) 'MORE INPUTS 
41530 GQSUB 45100:LO(L,S)=YL 'SR FUNCTION CALL, YL-LATCB 

41540 RETURN 

41600 REM ********* J-K FLIP FLOP ******************* 

41610 REM SET UP AS A MULTIPLEXED DFF, Q CONTROLS MUX 
41620 GQSUB 40300:XM^XQ:OL(OJ^LX:XC-OL< IN( 3)) 

41630 D0«QL( IN(l))iDl-LN(0L(IN(2))) r D-J*Q- OR K-*Q 
41640 0L(0)-Ll:XR=OL(IN(4) ) ;XS=0L<IN(5 ) )tXL-L0{ L, 8 ) 

41650 GQSUB 45300 :LO( L, 0 )«YL : RETURN 'DO AS MUX-D 

41700 REM **** PARALLEL LOAD COUNTER ************** 

41710 0L£ 0)«LXjYE=OL(IN(2)):XC-OL(IN(3 )) jOL(Q}-LD:XM-GL< IN( 4)) 

41720 QL<0)-L1:XR-OL(IN(5)):XS-L1 

41730 GQSUB 40300iXX-L0(L,0) *GET Q AND LATCH 

41740 YC-YEiYQ-XQiYl^LN(YQ) *COUNT -COUNT- IF ENAB-1, (MUX) 

41750 GOSUB 45000iDO—Y:Dl—OL£IN(1 ) ) {GQSUB 45300 H MUX THEN MUXD 

41760 LQ( L,8 }“YLiIF TY$(LQfL+l,0 ))<> THEN RETURN 

41770 GOSUB 4Q20OjL-L+1:IN(1)-LO(L j 1):QO-LO{L,6):Q1-LQCL,7) 

41700 YE-YE AND Y I GOTO 41730 ’LOOP AFTER GETTING NEXT CARD 
41GOO REM "*"* PARALLEL LOAD SHIFT REGISTER ************ 

41G10 OL{0 )-LXiDO-OL(IN(2)):XC“OL(IN(3 ) )s OL(0)-LQ t XM-QL(IN( 4)) 

41820 QL(0)-Ll:XR-OL(IN(5)):XS-L1 

41030 QL( 0)-LXiDl-OL(IN(1)):GOSUB 40300:XL-L0(L,0)iGOSUB 45300 'DO MUX-DFF 

41040 LO< L ( 8 )-YLs IF TY$( LO( L+l, 0 ) ) < > " *" THEN RETURN 

41850 GQSUB4Q200 jL—L+l s IN( 1 )“*LQ( L, 1) i QO—LQ( L, 6 ) tQl—LO( L, 7 ) iDO—Y 

41860 GOTO 41830 'LOOP AFTER STORING Q AND GETTING NEXT 

41900 REM ******* N BIT SHIFT REGISTER ************ 

41910 IF IN( 2)—0 THEN GOTO 41500 '(1 BIT SAME AS DFF) 

41920 0L£ 0)-LX;XD-OL(IN(1 ) ) :XC-OL<IN(3 ) ) 1 GET D AND CLOCK 
41930 OL<0)^Ll:XR-OL(IN(4)):XSHOL(IN(&n 'GET RESET AND SET 
41940 Ml«LO(L,8) 'LATCH POS♦ IS USED TO STORE MEMLOC. 

41950 FOR 1-1 TO -IN(2) *LOOP THRU FOR EACH STAGE (N IS STORED 
41960 XL-*ME(M1,0)jXQ-ME(M 1,1) ’ GET LATCH AND g FROM MEM 

41970 GOSUB 45100 :XD-XQ :ME( Ml, O )-YL :ME{ Ml ( 1 )-Y * DO SR AND STORE 
41980 Ml—Ml+1:NEXT I 
41990 RETURN 

45000 REM ******* MUX FUNCTION ************************* 

45010 Y-(Y0 AND LN(YC)) OR (Y1 AND YC) OR £YO AND Y1) 

45020 RETURN 

45100 REM ******** SHIFT REGISTER FCN********************* 

45110 YO^XD:YC-XCiYl~XL '1ST MUX, CLOCKS IN XD ON CLOCK LOW 
45120 GOSUB 45000 :GOSUB 45200 MUX FCN AND SET,RESET 

45130 YL-YiYO-XQ: GOSUB 45000tGOSUB 45200 ' " " " AFTER STORING LATCH 
45140 RETURN 


45200 REM ***** SET AND RESET FUNCTION 
45210 Y- (Y OR LN<XS)) AND XRi RETURN 
45300 REM ******* MUX AND DFF 


*********** 


*********************** 


45310 YO-DOiYl-DliYC-XMiGOSUB 
45320 XD-Y:GOSUB 45100 
45330 RETURN 


45000 


'DO MUX 
'DO DFF 


50000 

DATA 

MACRO 

MUX 








50010 

DATA 

MUX 

AO 

A1 

C 

0 

0 


Q 


50020 

DATA 

AND 

AO 

c- 

0 

0 

0 


XI 


50030 

DATA 

AND 

A1 

C 

0 

0 

0 


X2 


50040 

DATA 

AND 

AO 

Ai 

0 

0 

0 


X3 


50050 

DATA 

OR 

XI 

X2 

X3 

0 

0 


2 


50060 

DATA 

NAND 

C 

0 

0 

0 

0 


C- 


50070 

DATA 

END 









50080 

DATA 

MACRO 

MUXD 








50090 

DATA 

MUXD 

AO 

Al 

C 

CLX RSET 

Q 


50100 

DATA 

MUX 

AO 

Ai 

c 

0 

0 


D—IN 

50110 

DATA 

DFF 

D—IN 

0 

cue 

RSET 0 


g 


50120 

DATA 

END 









50130 

DATA 

MACRO 

CNTRM 








50140 

DATA 

CNTKM 

Dl 

LOAD 

CLOCK 

ENAB 

RSET 

Q1 

50150 

DATA 

* 

D2 

0 

0 


0 

0 


22 

5 016 0 

DATA 

* 

D3 

Q 

0 


0 

0 


Q3 

50170 

DATA 

* 

D4 

0 

0 


0 

0 


24 

50180 

DATA 

AND 

ENAB 

0 

0 


0 

0 


El 

50190 

DATA 

XOR 

El 

21 

0 


0 

0 


DCl 

50200 

DATA 

MUXD 

DCl 

Dl 

LOAD 


CLOCK 

RSET 

2i 

50210 

DATA 

AND 

ENAB 

21 

0 


O 

0 


E2 

50220 

DATA 

XOR 

E2 

22 

0 


0 

0 


DC 2 

50230 

DATA 

MUXD 

DC 2 

D2 

LOAD 


CLOCK 

RSET 

22 

50240 

DATA 

AND 

ENAB 

Q1 

Q2 


0 

0 


E3 

50250 

DATA 

XOR 

E3 

Q3 

0 


0 

0 


DC 3 

50260 

DATA 

MUXD 

DC3 

D3 

LOAD 


CLOCK 

RSET 

Q3 

50270 

DATA 

AND 

ENAB 

21 

22 


23 

0 


E4 

50280 

DATA 

XOR 

E4 

24 

0 


0 

0 


DC 4 

50290 

DATA 

MUXD 

DC 4 

D4 

LOAD 


CLOCK 

RSET 

24 

50300 

DATA 

END 









50500 

DATA 

ELEMENTS 








50510 

DATA 

CNTR DATAO 

ENABLE CLOCK 

LOAD 

RSET 


50520 

DATA 

* DATA1 

0 

0 


0 


0 


50530 

DATA 

* DATA2 

0 

0 


0 


o 


50540 

DATA 

* DATA3 

0 

0 


0 


0 


50550 

DATA 

CNTRM 

DATAO 

LOAD 

CLOCK 

ENABLE 

RSET 

50560 

DATA 

* 

DATA! 

0 

0 


0 


0 


50570 

DATA 

* 

DATA2 

0 

0 


0 


0 


50500 

DATA 

* 

DAT A3 

0 

0 


0 


□ 



00 


01 

02 

03 

QOK 

Q1M 

Q2K 

Q3M 


50590 DATA END 
60000 DATA EXTERNALS 
60010 DATA P CLOCK O 


60020 

60030 

60040 

60050 

60060 

60070 

60080 

60090 

65000 

65010 

65020 

65030 


DATA 

DATA 

DATA 

DATA 

DATA 

DATA 

DATA 


RSET 0 


10 

2 


ENABLE 1 20 100 150 170 200 
DATAO O O 10 160 
DATA1 1 0 10 160 
DATA2 0 O 10 160 
DATA3 1 0 10 160 
LOAD 1 10 20 220 250 
DATA END 
DATA OUTPUTS 

DATA DATA1 DATA2 CLOCK LOAD ENABLE RSET 
DATA QO QOM Q1 Q1M Q2 Q2M Q3 Q3H 
DATA END 












Circle 6 on Inquiry card. 


Circle 154 on inquiry card* 



itron card or 


:■ 7 \ 

\Xt\N TtATUfttNti' 

source for tht 
Variety of factory,' 

fresh electronic component: 

/ f f f / / 1 

THE >982 l-C. MAi 

Extertsfve Product jbffjerii 



/Co rnp u t er floArd s / M i c/op n 
SuODort Circuits. Traniistoi 

a 

tr and 

des.\ 

Capacitors'^ ResjStor: 
Potent ic^etej4, Ref 

ij O pt Select ion ic^ 
ays, rviuftimejters. 


Jailer 

r?PPil 


fprers: 


MICROSTAT® - Release 3.0 
MICROSTAT® + baZic® = PERFORMANCE 

The best just got better! MICROSTAT has been the 
leader in the statistics field for microcomputers since 
1979, and the new release 3.0 outperforms and is 
noticeably faster than previous versions. Just a few 
of the features include; 


GREATER ACCURACY 

BCD with up to 14 digit precision; 

PROGRAM ENHANCEMENTS 

Missing data capabilities and many more; 

FASTER EXECUTION 

Calculation time greatly reduced; 

DYNAMIC FILE ALLOCATION 

Data can be inserted, added, or deleted; 

SPECIAL PRICE: 

For a limited time get MICROSTAT plus baZic 
complete with program disk and documen¬ 
tation for each for $395.00, save $50.00! 


The MICROSTAT - baZic version requires: a Z80 CPU, 
CP/M™ and 48K of memory. Available formats: 8" SD 
disk or 5%" North Star only. Check with your deafer for 
other formats. Also available for: Microsoft's Basic-80™, 
North Star DOS and IBM. For more information, call 
or write; 

ECOSOFT INC. 



P'O. Box 68602 
Indianapolis, IN 46268-0602 
(317) 255-6476 



MICROSTAT in a registered trademark of ECOSOFT. SNC 
baZic is a registered trademark of MlCROMIKES. INC 
GP7M is a registered trademark of DIGITAL RESEARCH 
Sasic-SO is a registered trademark of MICROSOFT 


We are OVERSTOCKED!!! 1 


ADM Systems has a huge quantity of 

ONE MEGABYTE CONTROL DATA 5Va” 

FLOPPY DISK DRIVES 

96 TPI DOUBLE SIDED DOUBLE DENSITY 


_ 

CALL NOW! THIS OFFER WON’T LAST LONG... 

800-531-5104 In Texas call 512-250-9323 


j bWM * trann (3 5\ control data 

AUSTIN DATA MANAGEMENT SYSTEMS COMPANY 

13010 Research Blvd., Suite 103 

Austin, Texas 78750 
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Say 

Hello to 

Condor Database! 


Now you can do hundreds of tasks quickly and easily 

without programming experience. 


We know the frustrations. You bought a micro¬ 
computer to help manage your business better. 
Then came the realities of software—canned pro¬ 
grams, computer languages, programmers and 
consultants. Finally, you got something running... 
but it’s not what you wanted. To make matters 
worse, the computer is sitting idle much of the 
time. And you expected to be able to do so much 
more. 

Condor to the rescue 

Condor has a management system for your micro¬ 
computer that helps you accomplish hundreds of 
tasks . . . quickly and easily . . . without pro¬ 
gramming experience. Called Condor Database, it 
truly helps you do most of the things that prompted 
you to buy a computer in the first place. Simple 
things like reminding you of important dates or set¬ 
ting up zip code sorted mailing lists. Or intermedi¬ 
ate tasks like organizing your files, project control 
and customer tracking. Or more complex applica¬ 
tions like analyzing cash-flow and generating ex¬ 
tensive management reports. All are accomplished 
with less time and effort with Condor. Much less! 

Easy to use with fast results 

Condor Database eliminates complex program¬ 
ming. It uses simple English words to do the things 


you want to do. You’ll be amazed how quickly Con¬ 
dor helps manage your business, even if you’re a 
first-time user. No wonder many of the largest 
hardware manufacturers have tested and feature 
Condor Database with their microcomputers. 
Companies like Zenith, Hewlett-Packard, DEC, 
NEC, Sony, Sanyo and Monroe. 

$295 with a 
money-back guarantee 

More good news. Condor Database helps you grow 
in steps. Start with Condor 1 —the file manager for 
just $295. As your needs grow, buy Condor 3—the 
complete database manager for $650. Both come 
with an easy-to-use manual and a full 30-day 
money back guarantee. We’ll even discount the 
Condor 3 price $245 when you upgrade from 
Condor 1. For full information, see your local 
software dealer or contact us. You’ve got a world of 
useful applications to gain. And nothing to lose 
except your frustrations, 

P.S. If you’re about to buy a microcomputer, buy it 
with Condor Database to start. You’ll avoid 
frustration in the first place! 

MOTE: Compatible with all microcomputer with 
CP/M, MS DOS, CP/M-86, MP/M, PCDOS or TCJRBODOS 



condor 

CONDOR COMPUTER CORPORATION 


2051 S. State Street 
Ann Arbor, Michigan 48104 
(313)769-3992 


Condor Database—it’s simply better! 

GSA Schedule- Contact 1828 L, Street, N.W., Suite 117, Washington, D.C. 20036 Phone (202) 466-8551 
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Information Hiding 

A Brief Example 

Consider this helpful alternative 
to structured programming and modular design. 


Gregg Williams 
Senior Editor 


While writing the display routine 
for a game-related program, I decided 
against a possible change in im¬ 
plementation detail because it would 
require me to rewrite almost the en¬ 
tire program. This is not an unusual 
situation for programmers to find 
themselves in. Had it not been for a 
vague memory that brought two 
words to mind, I probably would 
have continued to find myself in the 
same situation in years to come. The 
words were information hiding, 
recalled from an article 1 had read 
some time ago. They prompted me to 
do some thinking about program de¬ 
sign, and the work I did refining the 
display routine algorithm became the 
basis for the material in this article. 

The DRAWCUBE Problem 

The problem was simple: I had a 3 
by 3 cube {the Rubik's Cube puzzle), 
with each 1 by 1 square on the face of 
the cube being one of six colors; the 
task was to display the state of the 
cube on the video display of the com¬ 
puter I was programming. 1 quickly 
settled on the details of the represen¬ 
tation: a given cube could be de¬ 
scribed by 54 consecutive bytes of 


memory (the larger problem to be 
solved ^writing a game-related pro¬ 
gram-dictated that a large number 
of cube images had to be simulta¬ 
neously stored in memory); each 1 by 
1 square (to be called a unit for the 
rest of this article) was to be stored as 
a number from 1 to 6 in 1 byte of 
memory, with the sequence of bytes 


4 4 4 
4 4 4 
4 4 4 

555 66 6 1 1 1 2 2 2 
555 666 111 222 
555 666 ill 2 22 

33 3 
333 
33 3 


Figure 1: Initial display for 
DRAWCUBE problem. Each 3 by 3 
square of numbers represents one face 
of a cube. The six faces fold together in 
three dimensions to represent the cube. 


being taken as six faces of 9 bytes 
each and the units of a face being 
stored in row-major order. Also, the 
cube was to be displayed as a "cross" 
of six squares that fold together to 
make a cube (see figure 1). 

With these representation choices 
already decided, I wrote the program 
DRAWCUBEl, shown in listing 1. 
The program is straightforward in 
design. The subroutine DRAWFACE 
draws one face as a 3 by 3 square, 
starting at the current cursor posi¬ 
tion. The subroutine UPDATEBASE 
positions the cursor to the upper left- 
hand comer of the next face to be 
drawn. Finally, the main program 
coordinates these two subroutines, 
thus displaying the cube represented 
in memory starting at the location 
BEG1NCUBE, What could be 
simpler? 

I found to my dismay that a lot of 
things could be simpler. The one 
change I rejected (because of the 
rewriting it would necessitate) led to 
another and another until I had a list 
of what-if suppositions, each of 
which would require major revisions 
to the DRAWCUBE program. For ex¬ 
ample: 
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• What if units were packed two to a 
byte? 

• What if I wanted a perspective 
display that shows only three faces 
of the cube? 

• What if each unit that had not 
changed since the last display were 
flagged in the top bit of its representa¬ 
tion in memory 7 

These and other disruptive changes 
are listed in table 1, 


Alternate Solutions 

Design by flowcharting: My first 
attempt at writing the DRAWCUBE 
program represents a superficial level 
of design that most of us usually 
work at; it could easily be called 
"design by flowcharting" because it 
draws heavily on the structure of the 
coded program that the programmer 
already has in mind. 

Even though the program in listing 
1 uses structured programming, 
which is generally considered to be 
good programming practice, there is 
something vitally wrong with it. The 
flaw is invisible until you extrapolate 
to a program a thousand times the 
size of this one. It then becomes ob¬ 
vious that the program in question re¬ 
quires detailed knowledge of the im¬ 
plementation decisions made before 
the program was designed or coded. 
A well-written program, however, 
should be as independent of im¬ 
plementation decisions as possible; it 
should concentrate on the details of 
the algorithm, not the details of the 
implementation decisions. 

Design by decomposition into 
modules: A somewhat deeper 
analysis of the problem might result 
in the design of the program as a 
series of modules, each of which is as 
independent of the others as possible. 
In such a simple example as I am con¬ 
sidering here, the modules represent 
the three basic actions of any pro¬ 
gram—input, process, and out¬ 
put—as follows: input the cube from 
memory into a three-dimensional 
array; do any processing on the array 
that might be required (in this exam¬ 
ple, nothing); and display (or output) 
the cube on the video display screen. 



CONTROL YOUR HOME OR OFFICE 
APPLIANCES AND MORE, , , 
WITH OUR UNIVERSAL 
COMPUTER SWITCH! 

* Use your computer's Parallel or Serial Port to 
control both Industrial and Home Appli¬ 
ances ...lights, burglar alarms, even robots... 
its uses are virtually limittess) 

* TTL and RS-232C compatible! 

* A vaitabie in both kit and assembled formats: 

140 voft, 1 -S amp switch- 140 voft, 10 amp switch: 

The Kit ^$34-95 The Kit .<ED$&4 95 

Assembled & Assembled 5 

Tested ... (^$79-95 Tested.@$99-95 

{When ordering the 10 amp. switch... please specify 
whether you're using RS-232C or TTL output to the 
switch f 

We accept Checks, Master Card and VISA, 
Note: N.Y, and N.J. residents add applicable 
sales tax. 

Include $3.00 to cover shipping and handling. 
For further information contact: 

Driver-Harris Systems, Inc . 

2460 Lemoine Avenue 
Fort Lee , New Jersey 07024 
(201) 944-0322 (212) 695- 7460 


Circle 30 on inquiry card. 


Circle 149 on Inquiry card. 




a BASF 

FlexyDhks 

5%" 

Specify soft, 

10 15 sector Prlce/IO Price/lOO 

1 side/double density 120.00 $185-00 

2 sided/double density 34.50 325,00 

8 ff Specify soft 

or 32 sector PrlceflO Price/IQQ 

1 side/single density $21.00 $195.00 

1 sideidouble density 29.50 275.00 

2 sidedfttouble density 34.50 325.00 

Certified Chick - Money Order - Fvinnil Chick 
Allow up to 2 w*gfcj lor pirton«l ttacki to clear. 

Add $3.00 Is Itch ordtr lor U.P.S. flipping charges. 

MJ RbsmIbris add G* NJ Sadi In 

a.4 -tX- 

fMC 

260 Dukes Parkway, P 0 Box 85 
Somerville, N.J 08876 • (201) 725-6680 

Dealer Inquiries invited 


compubcig™ 

—the executive carryall 
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WHOLESALE SUPPLIERS 

Olv. B.O.S.5. Inc. 

P.O. Box 22426 Carmel, CA 93922 
Call (406) 373-0320 


Smd your check or money order to: 

EMC Eti$tzibiitoT5 
366 Fifth Avenue 
New York, N,Y. 10001 
Telephone 212-5946673 
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This modular approach separates 
code temporally , For example, the 
cube contents are copied into an ar¬ 
ray before any processing or display 
operations take place; because of this, 
any change in the way a cube is 
stored can affect code only up to the 
point at which the cube is copied into 
the array. This temporal isolation of 
implementation decisions is a step in 
the right direction, but it is still 
somewhat related to the "design-by- 
flowcharting" philosophy. It is possi¬ 
ble to obtain further separation by 
functional isolation of implementa¬ 
tion decisions. 

Design using information hiding: 
The premise of information hiding is 
to write a series of modules that hide 
implementation decisions from all 
other modules. Although this cannot 
always be carried out fully, the at¬ 
tempt to hide as much implementa¬ 
tion information as possible results in 
programs that are increasingly less 
sensitive to implementation changes. 

These modules are of a different 
sort from those previously discussed. 
They are instead groups of functions 
that provide a certain behavior when 
viewed from outside the module. In 
this way, the main program is provid¬ 
ed with a set of modules that appear 
as "black boxes" to each other: the 
modules (boxes) can operate knowing 
only what functions the other 
modules provide; ideally, they are 
totally independent of how another 
module accomplishes its objective. 

Nor are these modules necessarily 
used sequentially; in many cases, the 
main program uses several modules 
repeatedly to accomplish a given 
task. (This is the case with the 
DRAWCUBE2 example given in 
listing 2.) This switching among 
modules is a potential source for a 
severe decrease in program speed, 
especially if the program is large 
enough so that successive modules 
have to be swapped in and out of 
memory to be executed. However, 
this problem can usually be avoided 
by proper module design. 

In the case of the problem given 
here, program DRAWCUBE2 (see 
listing 2) is divided into three 
modules: CREATEARRAY, which 
creates the appearance of an array 


CUBE ( facenum , rownum, colnum ) 
that allows other modules to access 
any unit of the cube; PROCESS- 
ARRAY, which manipulates the in¬ 
formation to be displayed; and 
DISPLAYARRAY, which displays 
the processed information. These are 
conceptual modules that are im¬ 
plemented by one or several pro¬ 
cedures and functions in this Pascal 
program. Table 2 lists and describes 
the modules and lists their component 
procedures and functions. 

Comparison of Algorithms 

The algorithm of DRAWCUBE2 is 
distinguished from that of 
DRAWCUBE1 and the modular ap¬ 
proach discussed above in its use of 
transactions to separate the 
manipulation of the information to be 
displayed from the actual display of 
the same information. The subroutine 
GENERATETRANS generates trans¬ 
actions until it signals the end of the 
algorithm by setting the SITUATION 
flag to ALLDGNE. A transaction is 
defined as a quartet of numbers 
( facenum , rownum, colnum, color- 
num), which is the minimal number 
that can completely describe an ar¬ 
bitrary unit for display by the 
DISPLAYARRAY module. 

Consider the "no rma 1-array-with- 
flag" change listed in table 1. The 
DRAWCUBEl program would have 
to be changed in several places to ac¬ 
cept the new cube format. The 
hypothetical modular program (call it 
DRAWCUBEM, with modules 
READCUBE and DISPLAYCUBE) 
would have to change both its 
modules: the change to READCUBE 
follows from the fact that the input 
format has been changed; the change 
to DISPLAYCUBE results from the 
necessity of skipping over units that 
remain unchanged from the last 
display operation. (I use the word 
necessity because the only reason for 
storing the units with flags is to speed 
up the display process by discarding 
the transactions of unchanged units.) 

The information-hiding DRAW- 
CUBE2 program handles the display 
operation so that the main program 
does not have to change when the in¬ 
put is changed to include flagged 
data. It does this by burdening the 
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Implementation 

Change 

Detail© 

1 . 

Packed sparse 
Boolean array 

The cube is represented as six strings of 54 bits each, 
one string for each color as given by a predefined sequence 
of colors. The 54 bits represent the 54 units (6 faces times 9 
units per face) that make up the cube. A 1 bit in the 54-blt 
substring represents the presence of the associated color on 
the corresponding unit of the cube, while a 0 represents Its 
absence. This method occupies 324 bits or 40.5 bytes to 
represent the cube. 

2, 

Cube stored on 
disk 

The 54 bytes of the original 1-byte-per-umt method are 
stored in one sector of a floppy disk. 

3. 

Packed array 

The cube is represented in the original manner except that 
the color numbers of units are represented as 4-bit numbers 
and packed two to a byte. This method occupies 26 bytes to 
represent the cube. 

4. 

Normal array 
with flag 

This method assumes that the cube is already displayed 
on the video display. The top bit of a byte representing a unit 
can be 1 to represent the need of updating the unit or 0 
otherwise. This scheme might be used to decrease the time 
needed to display the new representation of the cube. 

5. 

User viewpoint 
modification 

Before the cube is displayed, the user can specify one 
of several rotations as multiples of a quarter turn around any 
of the three axes of the cube 

6, 

Printed output 

The cube is to be printed out in the "cross" format instead of 
being displayed on the video display. 

7. 

Perspective 

display 

The video display shows a perspective view that leaves 
three faces visible. Each unit may be represented by either its 
color number or a diamond shape of the appropriate color. 

Table 1: A list of possible implementation changes to the DRAWCUBE problem. 


Module 

Component 
Functions and 
Procedures 

Purpose of Module 

CREATEARRAY 

INITARRAY 

CUBE 

Once this module has been executed, 
calls to CUBE give the impression to the 
calling module that the contents of the given 
cube are stored in a three-dimensional array 
CUBE (facenum , rownum , colnum), 

PROCESSARRAY 

INtTGENERATE 

GENERATETRANS 

This module acts on the "array" CUBE 
to generate a series of transactions that, 
together, completely describe the cube to be 
displayed. 

DISPLAYARRAY 

1NITPUT 

PUTTRANS 

FLUSHARRAY 

This module contains the necessary 
subfunctions to ensure that the cube Is 
displayed properly. 

Table 2: Modules within program DRAWCUBE2 , the Pascal procedures and func¬ 
tions that represent them , and their purposes. 


transaction-generating routine 
(GENERATETRANS) with the task 
of discarding units that do not need to 
be redisplayed. Although this change 
is one of repositioning, not simplify¬ 
ing, a design guided by information¬ 


hiding principles might indeed result 
in simplifying the process of program 
conversion if the overall program 
were big enough. In any case, the 
main program of DRAWCUBE2 
seems much more solid and un- 
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simulation is what Link Flight 
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Due to new contract awards, 
we have an immediate need 
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and 2 plus years experience 
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■ Computer Systems 
Realtime SW 

■ SW Configuration 
Control 

■ Propulsion Design 

■ Aircraft Accessory 
Systems 

■ Tactics Engineers 

■ Avionics Systems 

■ Weapon Delivery 

Excellent salary and 
benefit plans. All positions 
are at our scenic upstate 
New York headquarters. 
Send your resume in confi¬ 
dence to or call: 



Robert Montgomery 
Dept. BY 

Link Flight Simulation Dlv 
Binghamton, NY 13902 
(607) 772-3163 

E/O Employer Mi'F 


j 
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Change 

Implementation 
Details Changed 

Modules Needing to Be Changed (Y = yes, N = no) 
DRAWCUBE1 DRAWCUBEM DRAWCUBE2 

UPDB DRAW INIT READ P1SP CRTE PROC 

PUT 

1. Packed sparse 

Boolean array 

input 

N 

N 

Y 

Y 

N 

Y 

N 

N 

2 Cube stored on disk 

input 

N 

IN 

Y 

Y 

N 

Y 

N 

N 

3, Packed array 

input 

N 

N 

Y 

Y 

N 

Y 

N 

N 

4. Normal array with flag 

input and process 

N 

Y 

Y 

Y 

Y 

Y 

Y 

N 

5. User-viewpoint modification process 

N 

N 

Y 

N 

Y 

N 

Y 

N 

6. Printed output 

output 

Y 

Y 

Y 

N 

Y 

N 

N 

Y 

7 r Perspective display 

output 

Y 

Y 

Y 

N 

Y 

N 

N 

Y 

Abbreviations: 

INIT = INITIALIZE 

READ = READCUBE 

CRTE = CREATEARRAY 

UPDB 
DISP = 
PROC 

= UPDATEBASE 
= DISPLAYCUBE 
= PROCESSARRAY 


DRAW 
PUT — 

=DRAWFACE 
PUTARRAY 


Table 3: A table of implementation changes and the modules affected by them. 







shakable than the corresponding 
main programs of DRAWCUBE1 and 
DRAWCUBEM. 

Table 3 further displays the merits 
of information hiding by listing the 
modules in the current program ver¬ 
sion that would have to be altered to 
accommodate the change specified in 
the first column. Study of the results 
for DRAWCUBE1 (and reflection on 
the duties of each module within) 
point up the imbalance among the 
modules: modules INITIALIZE and 
UPDATEBASE deal only with the 


output phase of the task, while 
module DRAWFACE incorporates 
aspects of the input, process, and out¬ 
put phases. This results in its being 
modified for every change listed. It is 
true that, in all versions of the 
DRAWCUBE problem, all the 
changes discussed in this article result 
in only one or two modules being 
changed; but in a more complex 
problem, several modules may share 
the lack of information hiding 
displayed here by module 
DRAWFACE, thus making the pro¬ 


cess of changing an existing program 
more difficult and unmanageable. 

Similar analysis of the two modules 
of DRAWCUBEM shows a cleaner 
separation of functions as a result of 
an emphasis on modularity. Module 
READCUBE is affected only by 
changes in the input format, while 
module DISPLAYCUBE is affected by 
changes in the process and output 
phases. The modules of DRAW- 
CUBES, however, show the greatest 
separation; modules CREATE- 
ARRAY, PROCESSARRAY, and 


MIND YOUR OWN BUSMESS. 


It’s time to take o long, hard 
look at your business. 
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PUT ARRAY are affected only by 
changes in input, process, and output 
phases, respectively. 

Even though the differences be¬ 
tween the modular program, DRAW- 
CUBEM, and the information-hiding 
program, DRAWCUBE2, are 
minimal, the latter has a noticeable 
edge in modularity in that all the pro¬ 
gram changes discussed in tables 1 
and 3 could be made without chang¬ 
ing the main program routine. This 
explains the use of empty modules 
like 1NITARRAY and FLUSHARRAY; 
in other versions of this program, 
these modules might perform some 
needed function. 

One final observation should be 
made about the difference in size of 
the program DRAWCUBE1 (which is 
highly implementation-dependent) 
when compared to DRAWCUBE2 
(which is highly implementation- 
independent). The compactness of 
DRAWCUBE1 is specifically due to 
its ability to take shortcuts because of 
its knowledge of the specific im¬ 
plementation details. Conversely, 
DRAWCUBE2 is longer because it 


assumes no knowledge of these 
details and so must work harder to 
accomplish the same results. 

For example, consider the output 
sections of both programs. 
DRAWCUBE1 must position the cur¬ 
sor only once every three units 
because it knows that the cursor will 
be in position for the next (sequential) 
unit on the same row. DRAWCUBE2, 
in assuming that the transactions 
might come in any order, must 
reposition the cursor for each unit. 

The Case for Information Hiding 

The advantages of information 
hiding include the increased separa¬ 
tion among modules and the in¬ 
creased ease of making large 
implementation-based changes to the 
program. Its disadvantages include 
the increased size and execution time 
of the resulting program. The follow¬ 
ing paragraphs describe several situa¬ 
tions that indicate the use of informa¬ 
tion hiding techniques: 

• You should use information 
hiding for large programs, especially 


those designed in an uncertain en¬ 
vironment, Examples of this are soft¬ 
ware designed before or during the 
choice of computer hardware and 
software that will be run on leased 
equipment, on several computer 
systems, or on equipment due to 
change. 

• Information hiding is also ap¬ 
propriate for programs that are likely 
to be maintained over an indefinite 
period of time, especially programs 
written for a business environment. 
For example, it makes more sense to 
use information hiding if you know 
that someone will probably be modi¬ 
fying the program five years from 
now; it makes less sense if the pro¬ 
gram will be written, used several 
times, then discarded. 

• Information hiding is useful if 
the amount of data being manipu¬ 
lated by the program might greatly 
increase in the future. Such an in¬ 
crease indicates the possibility of 
changing to another form of data 
storage, and such a change might be 
feasible only if the existing program 
has been designed to anticipate it. 
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Conclusions 

Information hiding is a technique 
of program design that confines 
implementation-dependent details to 
as few modules as possible and 
organizes the modules to present a 
predefined appearance to all other 
modules. Because the implementation 
details are not visible to other 
modules, the program can be 
modified by changing only those 
modules that hide the pertinent 
details. 

Information hiding is most ap¬ 
propriate to large programs that are 
to be maintained over long periods of 
time. The advantage of flexibility in 
the face of unknown future changes is 
offset by the disadvantages of larger 
program size and longer execution 
time, but these disadvantages can be 
controlled given proper planning. 

Due to the necessary limitations in 
its size for tutorial purposes, the ex¬ 
ample given here does not correctly 
show the relative advantages and 
disadvantages of using information 
hiding; the advantages are more pro¬ 
nounced in a larger program (where a 
version of the program not using 
these techniques might be less recep- 


L is ting 1: Program DRA WCUBEl. 


live to implementation changes and 
where the increase in program size 
becomes proportionally smaller as 
the program size increases). 

The disadvantages of increased 
program size and execution times are 
minimized by the extremely low cost 
of computer memory and the increas¬ 
ingly faster computers currently be¬ 
ing manufactured* The most signifi¬ 
cant expense today is the time spent 
by the programmer in writing and, 
more important, maintaining a pro¬ 
gram* Any techniques (of which in¬ 
formation hiding is only one) that in¬ 
crease a programmer's productivity 
should be seriously considered* ■ 
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PROGRAM DRAWCUBE1; 

l The purpose of this program is to simulate 
an algorithm that draws onscreen the six 
faces of a 3 by 3 by 3 cube stored in memory. 
In this implementation, each X by 1 "unit" 
is represented as anumber from 1 through 6, 
and the cube is drawn on the screen as shown 
in figure 1. } 

CONST RANK-3; 

MAXFACE$=6; 

TYPE S CREENCON S TANTS-ARHAY[ 1. . 6 ] OF INTE GEK; 
QNE_TQ_HAXFACE5=1*.MAXFACE5; 

ONE_TO_RANK-1,.RANK; 


VAR BASEROW, BASECOLUMN, CURRENTFACE, 

CUBEBEGIN. MEMPOINTER: INTEGER; 

MEMORYi ARRAY[ 1 + ►1 BO ] OF ONE_TO_MAXFACES; 

FACE„ROW_ BEGIN, FACE_COI^BEGIN s 

SCREENCONSTARTS; 














Listing 1 continued: 

PROCEDURE 5IMULATEMEH0RY; 

( This procedure is included only for the 
purpose of simulating the computer memory 
used to store the characteristics of one 
or more cubes. Strictly speaking, this 
routine is not part of the drawcube 
algorithm. } 

VAR I, J, SUBSC: INTEGER; 

BEGIN 

CUBEBEGIN:=19; 

MEMPOINTER■=CUBEBEGIN f 

FOR It-1 TO ZO DO 
FOR J:«l TO 9 DO 
BEGIN 

SUBSC r-J+9*{ I-1); 

MEMORY[SUBSC]i=(I MOD 6)+l 
END; 

END ( 5IMULATEMFMORY ); 


PROCEDURE INITIALIZE; 

[ FACE_ROW_BEGIN[N] and FACE_COL_BEGIN[N] 
give the row and column position of the 
cursor at the beginning of the Nth face, } 

BEGIN 

FACE_ROW_BEGIN[1]:=3; FACE_COL_SEGIN[1]:-13; 

FACE_ROW_BEGIN[ 2 ]:=FACE_ROW_BEGIN[1] 4 5; 
FACE_ROW_BEGIN[3]:=FACE_ROW_BEGIN[1] + 5; 

FACE„ROW_BEGIN[4]:=FACE_ROW„BEGIN[1] + & ; 
FACE_R0W_BEGIN[5] t =FACE_ROW_BEGIN[l] + 5; 
FACE_ROW_BEGIN[6]s-FACE_ROW_BEGIN[1] + 10; 

FACE„COL_BEGIN[Z]i-FACE_COL_BEGIN[l] - 0; 
FACE_COL_BEGIN[ 3 ] : =FACE_COL_BEGXN[ 1 ] ; 
FACE_COL_ BEGIN [ 4 ] :-FACE_COL_BEGIN[1] + 6; 
FACE_COL_B£GIN[5]jACE_CGL_BEGIN[1] + 16; 
FACE_COL|_BEGIN [ 6 ] : -FACE_C0L_^BEGIN [ 1 ] 

END { INITIALIZE }; 


PROCEDURE UPDATEBASE; 

f This procedure updates variables BASEROW 
and BASECOL to the correct values for the 
beginning of the next face. ] 

BEGIN 

BASEROW E =FACERDWBEGIN[CURRENTFACE]; 
BASECOLUMN:=FACECOLBE GIN [CURRENTFACE]; 
END; 


PROCEDURE DRAWFACE; 

{ This procedure draws one face (9 units) 
of a cube starting at the current cursor 
and BASEROW positions, } 

VAR CURRRQW, CURRCOL:INTEGER; 

BEGIN 

FOR CURRROWs-1 TO 3 DO 
BEGIN 

BASEROW:=BA5ERQW+1; 

GCTOXY (BASECOLUMN, BASEROW); 


Could you pass 
this Red Cross 
swimming test? 

SWIM: 

1. Breaststroke—100 Yds. 

2. Sidestroke—100 Yds. 

3. Crawl stroke—100 Yds. 

4. Back crawl—50 Yds. 

5. On back (legs only)—50 Yds. 

6. Turns (on front, back, side). 

7. Surface dive—underwater swim—20 Ft. 

8. Disrobe—float with clothes—5 mins. 

9. Long shallow dive. 

10. Running front dive. 

11.10-minute swim. 


Anybody who’s taken a Red Cross swim course knows 
how tough it can be. There’s a good reason. 

We believe drowning is a serious business. 

Last year alone, we taught 2,589,203 Americans not 
to drown —in the seven different swim courses wc offer 
all across the country. (Incidentally most of the teaching — 
as with almost everything American Red Cross does — 
is done by dedicated volunteers.) 

A good many of the youngsters not only are learning 
to keep themselves safe. Thousands upon thousands of 
them are learning to become iifesavers* 

And the life they save — may be your own. 


Red Cross 
is counting 
■ on you. 


A Public Service of This Magazine 8 The Advertising Council s&y 


Listing 1 continued on page 450 


April 1483 © BYTE Publications. Inc 449 






Listing 1 continued; 


Listing 2 continued: 


FOR CURRCOL:=1 TO 3 DO 
BEG IK 

WRITE (MEMORY [MEMPOINTER]); 
WRITE ( * ' )} 

KEMPOINTER: =MEMPQXNTER+1; 
END; 

WRITELN; 

END; 

END { DRAWFACE ); 


BEGIN { MAIN PROGRAM ) 

SIMULATEMEMORY j 
INITIALIZE; 

FOR CURRENTFACE:=1 TO G DO 
BEGIN 

UPDATEBA5E; 

DRAWFACE; 

END; 

END ( MAIN PROGRAM J * 


Listing 2: Program DRAWCUBE2. 


PROGRAM DRAWCUBE2; 

( The purpose of this program is to simulate 
an algorithm that draws onscreen the six 
faces of a 3 by 3 by 3 cube stored .in memory 
In this implementation, each 1 by 1 "unit* 1 
is represented as anumber from 1 through 6, 
and the cube is drawn on the screen as shown 
in figure l, J 


CONST RANK-3; 

MAXFACES=G; 

TYPE TYPESITN=(BEGINNING, NEXTCQL, NEXTROW, 
NEXTFACE, ALLDONE>; 

SCREENCQNSTANTS-ARRAY [ 1. , G ] OF INTEGER; 

ONE_TQ_MAXFACES=l..MAXFACES; 

ONE_TQ_RANK=l..RANK; 

VAR CGLQRNUM : ONE_TO_ MAXFACE S; 

FACENUM :ONE,TG,MAXFACES; 

ROWNUM, COLNUM: ONE_TO_RANK; 

SITUATION:TYPESITN; 

FACE_ROW_BEGIN, FACE_COL_BEGIN: 

SCREENCONSTANTS; 


CUBEBEGIN:INTEGER; 

MEMORY:ARRAY[1 * * 1BO] OF ONE_TO_MAXFACES; 


PROCEDURE SIMULATEMEMORY; 

[ This procedure is included only for the 
purpose of simulating the computer memory 
used to store the characteristics of one 
or more cubes, strictly speaXing, this 
routine is not part of the PRAWCUBE 
algorithm. } 

VAR I, J, SUBSC: INTEGER; 

BEGIN 

CUBEBEGIN:=19; 

FOR Is=l TO 20 DO 
FOR J;—1 TO 9 DO 
BEGIN 

SUBSC;=J+9*(I—1 ) ; 

MEMORY[SUBSC]:=(I MOD & >+l 
END; 

END ( SIMULATEMEMORY J; 


{ -- _ begin module CREATEARRAY-—— } 

PROCEDURE INITARRAY; 

BEGIN 

{ In this version, INITARRAY 
is empty. J 

END ( INITARRAY ); 


FUNCTION CUBE (FACENUM, ROWNUM, COLNUM: INTEGER) 

£ INTEGER; 

{ This function returns the value of the unit 
that is in face FACENUM, row ROWNUM, and 
column COLNUM of the current cube as defined 
by the pointer CUBEBEGIN. ) 

VAR UNITS.IN_FACE:INTEGER; 

UNITS_IN_ ROW :INTEGER; 

CURRENTUNITiINTEGER; 

BEGIN 

UNITS_IN,FACE : = RANK*RANK; 

UNIT5_IN_ROW :=RANK; 

CURRENTUNIT s“CUBEBEGIN 

t (FACENUM-1) * UNITS_IN_FACE 
+ (ROWNUM -1) * UNITS_IN.ROW 
+ (COLNUM -1); 

C UBE:=MEMORY[CURRENTUNIT] 

END { CUBE ); 


( ——™— begin module PROCESSARRAY-} 

PROCEDURE INITGENERATE; 

( This procedure must be executed once 
before GENERATETRANS is valid. ) 

BEGIN 
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Circle 477 on inquiry card. 


Circle 54 on Inquiry card. 


THE 




GIFT 


$14 95 
$15 95 
$13 95 


- gSsS&' 




Thumb indexed 
Deluxe edition 
Plain edge 


Now at your bookstore A in RANDOM HOUSE 


Publishers of The Random House Dictionary 
of the English Language, Unabridged Edition 


PC-1 

-Powerline 

Controller 



Bl-COMM SYSTEMS 




Puts Bidirectional A.C. 
carrier communications 
in your APPLE 11 

- Operates up to 256 Levi ton/ 
B5R remote control devices 
■ Receives input communica 
tions from Leviton/BSR 
transmitters 


On board real time dock 


* Worldwide compatibility 
(50/60 Hz) 

■ Easy installation and 
operation 

PC I is available for $285.00 

Dealer inquiries invited 


Best Price • Good Quality • Swift Delivery • Export 


COMPUTER 

■T|» B4*r Graphic PeraGoaf Computer* 
* 

LtfWflO! Z0OA, 65K. 480*192. 999 


CROMEMCQ 

'MufflUM* Business. Engrnai 

Best Price Anywhere 


CS1 

5 K ” floppy, ZBO 

,3,136 

CS1H 

W/& MB hard disk. 

5.596 

CS1D2E 

266K RAM. 6BOOO Jk 200 

Iwo EH" floppy 

.4.396 

CS1D2 

f» error correction 

. 3.996 

CS3D5E 

512K RAM, 6BOO & 280 
iwo S' floppy,. 

. 7,396 

CIO 

&4K, 12” monitor 

Z80A, keyboard. 

. 1,090 


-PtaToswDmlfW&rd Process* 

ZENITH 

ZOO 80. &4K. 

, 2,050 

NORTH 

HORIZON, 1 


STAR 

quad drive, HD& 

ADVANTAGE, 2 

3,999 


quad drives, 64K 

2,999 

CROMEMCO 

84K, 1 2 " momifif. 390* 


CIO 

floppy, latter quality primer, 



CP/M type Q,S. + word processing 


+ spreadsheet. . . 

.2,750 


Zenith 16 8ft 


Z-110 

dual drives, 120K RAM color board. 


225 v640 graphic, IBM PC 
compatible. 

. 3,099 

ZVM 134 

superb color monitor. . , . . . 

. 650 


Mfitiit CPU* 


WJCAT 

Si 50 WS 1 user. 

. 9,100 

256K RAM, 10MB hard disk, 



960KB Happy CRT, OS + 1 language 

-88000- 

$150 3 WS 3 users. 

10,800 


same as SI 50 WS 



Si 50-8 YVS 6-users. 

512K RAM same as SI 50 YVS 

12,800 


Graph fee 300 X 4-00. . 

900 

DUAL 

68000, 512K RAM, 20M& hard disk. 


FBM floppy. UNIX, S100 

14.500 


SOFTWARE $ 

dBASE II Ashton-Tate database. 4&S 

CONDOR II 450 

MICROSOFT BASIC B0 285 

Mlwe Pro WORDSTAR.350 

Digital Research CPM 2,2 - .139 

Accounting Pius System Plus.3HH 


PRINTER 

integral Data System 

* 

IWCROPRfSWI 

75 epe excellent print/110 cps 

54 « 04 graphic, RS232/persfleJ 

pin & friction feed. 

.520 

PRISM 60 

200 dps, BO col. . 

.945 


wrgrephicB 84 *04. 

. 1,025 

PRISM 132 

2O0cps, 132 dbl.. . 

1,100 

wi'graphics 84 * B4. 

1.1 so 


graphic, dular, friction 

1.590 

Tl 

BlO Superb , . . 

.1,325 

OKIDATA 

MICROLINE 84 parallel 

1,026 

PRINTEK 920 

340c pa, 144x144 

2,450 

EPSON 

FX new product. 

CALL 


-Letter Quality' 


c.rtOH 

Slarwritst F-10 40cps 


NEC 

7710, 7730 

2,250 


7720 KSR. 

. 2,695 


3510. 

1,500 


3530 ., . .. 

. 1,650 

QUME, DIABLO, BROTHER. , . 

CALL 

TERMINAL 

zenith 

229 smart terminal. 

.670 


ZT-1 w/fqqdcm telecom. 

. . .660 

HAZELTfNE 

ESPRIT II. 

...sea 

-y ..i'. T’i/f 7 : i.. 

m .. 

. 79B 

BEEHIVE 

DM& A 

995 

IBM 

3101-10 . 

. 1,295 

TELEVIDEO 

970. 

. 1,119 

VISUAL 

300. . 

. . .940 
.2,206 

550 graphic 


MONITOR 


ZENITH 

12 JI green. 

114 

AMDEK 

COLOR IV 720x400 

1,050 


COLOR ll RG6 13”.. 

726 


COLOR 113”,, 

.340 


300 G 12” green , , . 

169 

SANYO 

13' RGB 

-750 

NEC 

12” green... 

170 


1203 RGB .. 

726 

Electrohome 

RGB 580x235. 

599 


MODEM 


D.C. Hayes Smartmodam 300 baud. 

230 


300/1200 baud. 

. 570 

Novation 

CAT 300 baud. . . . . . 

.1200 baud. 

Smart Car 103 .'212. 

160 

590 
: . CALL 


IBM PC 


s 

AST hill tine Picards. . CALL 

AMDEK 3 tO monitor. .189 

IDS Micropflabn 480 ...... .528 

EPSON FX . . . CALL 

NEC 3550 latter quality ..1,848 

C. ETQM F-10 40 cps . 1,3*8 

Microsoft 1 28K RAM. . 360 

EASY WRITER ll lUS. 256 

CP AIDS Master Tax. 1,195 

LEGAL TIMEKEEPING STAR.. 726 

Digital Research Pascal MT t S6 . . 310 

Concurrent CPM 86. 299 

Peachtree GL. AfL AP. . , 330 

Structured Systems Accounting. ..... 700 


DIGITIZER/PLOTTER 

HOUSTON INSTRUMENT DM P2 9. C ALL 

HI PAO DIGITIZER DT-11 1 1 ” * 11”.. 725 

AMDEK AMPLOT 1 1 ” x 14”..700 


DISK DRIVE 

Tendon TM 100*2 5 & " DO.. OS. . 260 

MITSUBISHI 0 Jf 

□S. Dume & Shugart compatible 

M2894 63 hare driye . . , . ..410 

B ,J subsystem 2 Mitsubishi! bate driven, 

cabinet wipawet supply fwt . . .. . ., . * ■ - - 1,099 

assembled subsystem .. ... 1.130 

manual. ..25 

signal cable. . .... . . 50 


CALL ( 212 ) 937-6363 

free catalogue 

prices subject to charge. American Express. Vise/ 
Maste-rcafd add 3%. F.0,0. point of shipment. 20%-re- 
stocfcing fee lor returned merchandise- Personal checks 
take 3 weeks to clear, COD on certified check only. N, Y 
residents add sales sax. Manufacturers' warranty only. 
International customers, please confirm price before 
order, Accept P.Q. from Fortune 500 & schocls- 


Computer Channel TELEX: 

21-55 44th Road 429418 

Long Island City, NY 11101 CSTNY 



Circle 94 on inquiry card. 


BYTE April 1*03 451 


































































































Listing 2 continued: 


Listing 2 continued: 


SITUATION:-BEGINNING 
END ( IN1TGENERATE }j 


PROCEDURE GENERATETRANS; 

{ This procedure generates one 4-tuple 
< facenura, rownum, coinurn, colornuin) 
to be processed by futtrans. ] 

BEGIN 

IF (SITUATION *> BEGINNING) THEN 
BEGIN 

IF (COLNUM < RANK) THEN SITUATION: =NEXTCOL; 

IF (COLNUM RANK) AND (ROWNUM < RANK) THEN 
SITUATION:-NEXTROW; 

IF (COLNUM >- RANK) AND (ROWNUM >= RANK) 

AND (FACENUM < MAXFACES) THEN 
SITUATION: -NEXTFACE ; 

IF (COLNUM >- RANK) AND (ROWNUM >= RANK) 

AND (FACENUM >= MAXFACES) THEN 
SITUATIONi=ALLDONE 

END | 

CASE SITUATION OF 

BEGINNING: BEGIN 

FACENUM:—1; 

ROWNUM t®l; 

COLNUM :"1; 

SITUATION:-NEXTCOL 
END; 


NEXTCOL : COLNUM:=COLNUM + If 

NEXTROW : BEGIN 

COLNUM:-1; 

ROWNUM:-ROWNUM + 1 
END; 


NEXTFACE : BEGIN 

COLNUM:=!; 

ROWNUM:“lj 

FACENUM:"FACENUM t 1 
END; 

ALLDONE- i ( DO NOTHING } 

END ( CASE }; 

COLORNUM:=CUBE(FACENUM, ROWNUM, COLNUM) 


END { GENERATETRANS ); 


{ --begin module DISPLAYARRAY--- } 

PROCEDURE INITPUT; 

f This module initializes the two arrays 
FACE_ROW_BEGIN and FACE_C0L_BEGIN, which 
are used to simplify cursor position 
calculations within futtkans, } 

BEGIN 

FACE_ROW_BEGIN[1]:"3; FACE_COL_BEGIN[1 ] : =13; 


HiHiiinCompuPro 


8 and lor 16 Bits, 

A Full Service CompuPro System Center is much more than a computer store: It is the first place to 
look for business, scientific and industrial computing solutions. When you're ready for professional level, 
state-of-the-art microcomputing, turn to the professionals listed below ... they're ready for you. 

ARIZONA 

S-100 

14425 N. 79th St, #B 
Scottsdale, AZ 8526Q 
(602)991 7870 

CALIFORNIA 

Computer Center, Inc. 

1514 University Ave. 

Berkeley, CA 94703 
(415) 845-6366 

Mentzer Computer Systems 
1441 Rollins Rd. 

Burlingame, CA 94010 
(415)340-9363 

Logic Systems 
5830 Jameson CL 
Carmichael, CA 95608 
(916)971-3133 


Priority 1 

9161 Peering Ave. 

Chatsworth, CA 91311 
(213) 709-5464 

Computer Center, Inc. 

2100 Broadway St. 

Oakland, CA94612 
(415)839-3230 

Gifford Computers 

1922 Republic Ave. 

San Leandro, CA 94577 
(415) 895-0798 

Byte Shop of Hayward 

1122 BSL 

Hayward, CA 94541 
(415) 856-4732 

System Interface Consultants 
17440 Revello Dr. 

Pacific Palisades, CA 90272 
(213) 454-2100 

Computer House 

501 BSL 

San Rafael, CA 94901 
(415)453-0865 

American Computers & Eng- 

2001 S. Barrington Ave, #204 

Los Angeles, CA 90025 
(213) 477-6751 

Advanced Information Mgmt. 
145 Kentucky St r 

Petaluma, CA 94952 
(707) 763-7283 

Data Bank 

629 State St. 

Santa Barbara, CA 93101 
(805) 962-8489 

Gifford Computers 

2323 Corinth Ave. 

Los Angeles, CA 90064 
(213)477-3921 

Best Computer Stores 

5516 Springdale Ave. 

Pleasanton, CA 94566 
(415) 463-2233 

Data Bank 

600 S. Broadway 

Santa Maria. CA 93456 
(805)922-1333 

ACC 

833 Stelrlln Rd. #B110 

Mountain View. CA 94043 
(415) 969-4969 

Gifford Computers 

230 California St. #207 

San Francisco, CA 94104 
(415) 391-4570 

Matrix Computers 

720 Mendocino Ave. 
Santa Rosa, CA 95401 
(707) 542-0571 
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Listing 2 continued; 

FhCE_ R0W_BEGIN[2] :=FACE_KOW_BEGlN[l] + 5; 
FACE_RGW_BEGIN[3 ] s-FACE_ROW_BEGIN[1] + 5; 
FACE_R0W_BEGIN [ 4 ] : -=FACE_ROW_BEGIN [ 1 ] + 5 ; 
FACE_ROW_BEGIN [ 5 ] ; =FACE_RQW_BEG IN [ 1 ] 3- 5 ; 
FACE_RQW_BEGIN[6]:=FACE_ROW_ BE GIN [1 ] + 10; 

FACE„COL„BEGIN [ 2 ] : KFACE_COL_BEGIN[ 1 ] - B ; 
FACE_CQL_BEGIN [ 3 ] : =FACE_CQL_BEGXN [ 1 J ; 
FACE_COt_BEGlN[4j :=FACE_COL_BEGIN[lj + Bj 
FACE_COL_BEGIN[5]:=FACE„CGL_ BEGIN[1] + 16; 
FACE_COL_BEGIN[6] i =FACE_COL_BEGlN[1]; 

END ( INITPUT }; 


PROCEDURE PUTTRANS< FACENUM, ROWNUM, 

COLNUM, COLORNUM: INTEGER); 

( This procedure puts one transaction to the 
output device. } 

VAR CURR_R0W_LOCATION ; INTEGER; 

CURR_COL_LOCATION : INTEGER; 


BEGIN 

CURR^ROW^LOCATIQN : =F ACE_ ROW_BE GIN [ FACE NUN ] 

+ (ROWNUM - l)j 

CURR_CGL_LOCATION : =FACE_CQL_BEGIN [ FACENUM ] 

+ 2 * (COLNUM - 1>; 

GOTOXY( CURR_COL_LOCATION, CURR^ROW.LOCATION ) ; 


Listing 2 continued: 

PROCEDURE FLUSHARRAY; 

( This routine is used to trigger stored 
results to be output (in versions that 
cannot completely process a transaction 
within PUTTRANS). j 

BEGIN 

[ In this version, FLUSHARRAY 
is empty, ) 

END { FLUSHARRAY ); 


( - —— begin main program-) 

BEGIN ( MAIN PROGRAM ) 

SIMUIATEMEMORYj 

INITARHAY; 

INITGENERATE; 

INITPUT i 


WHILE SITUATION <> ALLDQNE DO 


BEGIN 


GENERATETRANS; 
PUTTRANS ( FACENUM, 


END; 


ROWNUM, COLNUM, 
COLORNUM ) 


WRITELNf COLORNUM) 


FLUSHARRAY 


END { PUTTRANS }; 


END ( MAIN PROGRAM J. 


Spoken Here... 


Pragmatic Designs, Inc. 

950 Benicia Ave. 

Sunnyvale, CA 94066 
(408) 736-8670 

FLORIDA 

Micro Computer Technology 
1549 W. Brandon Blvd. 
Brandon, FL 33511 
(813) 685-7659 

HAWAII 

Capacity Plus Computers 
250 Alamaha St. N14 
Kahului Maui, HI 96732 
(808) 877-3496 

ILLINOIS 

Computers Plus 

201 N. Main St. 

Athens, IL 62613 
(217)636-8491 

MARYLAND 

JR Systems 

8227 Woodmont Ave. #200 
Bethesda. MD 20014 
(301)657-3598 


MASSACHUSETTS 

New England Electronic Exch. 

138 Arlington St. 

Boston, MA 02116 
(617) 491 '3000 

Key Micro Systems 
822 Boylston St. 

Chestnut NHL MA 02167 
(617)738-7306 

NEW YORK 

John D. Owens Associates, Inc. 
12 Schubert St. 

Staten island. NY 10305 
(212) 448-6283 

OKLAHOMA 

Gifford Computers 
6161 N, May #177 
Oklahoma City, OK 73112 
(405) 840-H75 

OREGON 

Microwest Computer Products 
811 E Burnside #117 
Portland. OR 97214 
(503) 238-6274 


RHODE ISLAND 

Key Micro Systems 
1606 Nooseneck 
Coventry, Rl 02816 
(401)828-7270 


WISCONSIN 

Byte Shop of Milwaukee 
4840 S. 76th St. 
Greenfield, Wl 53220 
(414)281-7004 


CANADA 

Dynacomp Business Computers Ltd. 
3258 Beta Ave. 

Burnaby, British Columbia V5C 4K4 
(604) 2-99-3747 


UNITED KINGDOM 

Comcen Technology Ltd. 
45M6 Wychtree St.. Morriston 
Swansea SA6 SEX 
(0792) 796000 



CompuPro, a Godbout Company, 
Box 2355, Oakland Airport, CA, 94614, 
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IF YOU KNOW WHAT YOU WANT ... 


EDIX/WORDIX SUPERCALC CONDOR 3 WORD HANDLER VISICALC 

$149 (ea.) $185 $488 $145 $169 

Personal Data Base $93 • PFS $99 • PFS Report $79 • PFS Graph $99 

CROSSTALK EASYWRITER II MULTIPLAN DB MASTER FINAL WORD 

$119 $259 $179 $148 $223 


IBM PC 

.. ;• 

Advanced Operating 

List Now 

Systems 

The Programmer ... 

200 ISO 

American Training Inter¬ 
national. Inc 

All-Power lor PC 

DOS . 

75 56 

Applied Software Tech¬ 
nology 

Versalorm . 

. 389 280 

AshtonTate 
dBase II . 

[4] 700 425 


Aspen Software 

Grammatik 75 56 

Proofreader. 50 38 

Byram Safi ware 
BSTAM (Micro to micro 
comm.) 200 149 

BSTM5 (Micro to main¬ 
frame comm.) ... 200 149 

Compare 

Master Planner .. 325 253 

Condor Computer Carp. 

Condor 1 .. 195 147 

Condor 3 ... 650 488 

Coni inertial Sail ware 
Home Accountant 

Plus . 150 112 

Isl Class Mail. 125 98 

CP Aids 

Master Tax .16951371 

Standard Tax .. .. 595 446 

QstoMost 

Write On. 130 94 

Real Estate Investment 

Program . 130 95 

Denver Safi ware 
EASy (Executive Acctg. 

System) . 750 562 

Old rank* 

Random House Elec¬ 
tronic Thesaurus ... 150 113 

Digital Research 

C8ASIC86 . 200 150 

CIS COBOL 86 . 800 600 

Concurrent CP/M-05 350 294 

Level 2 COBOL 86 16001200 

Pascal MT+86/w SSP ,. 600 466 

SIDBB . 150 94 

SPPB6 . 200 168 

Eagle Software 

Money Decisions . 199 149 


IUS 

Easy Speller 125 94 

Easy Filer . 400 231 

Easy writer l| .. 350 259 

Easy Planner. 250 TBS 

AR/AP/GL (ea) , , , 600 450 

Financial Management 

Senes.14951121 

Lexlsoll 

Spellbinder . 495 281 

Lifeboat 

Lattice C Compiler 500 415 

Lifetree 

Vo Iks writer 195 147 

Lightning 

Master type . 50 38 

Lotus 

1-2-3 . 495 371 

Mark ol I he Unicorn 

Mince. 175 153 

Final Word 300 223 

Meiasolt 

Benchmark Word 
Processor* 500 367 

Benchmark Mail list 175 154 

lyiicretocus 

CIS COBOL 8086 850 637 

Micro Lab 

The Tax Manager .. 250 188 

MicroPro 

Inlostar . |5] 495 327 

Report Star .. 350 231 

Wordstar .... |4| 495 327 

Spellslar . 250 165 

Mailmerge. 250 165 

Wordstar/ 

Mall merge. |4| 426 

Microsoft 

Flight Simulator. 50 38 

North American Business 
Systems 

The Answer. 250 188 

Murlhwest Analytical 

Stalpak 495 369 

OASIS 

The Word Plus . 150 112 

Organic Self ware 

Databook 395 331 

Milestone (128K) 395 331 

Textwnler lit (Text 

lor matter) ... 125 97 

PEL Corporal inn 
Personal Investor 

(128K). 145 105 

Peach tree 


Emerging Technology 


Series 4 Peachpak 


Edix . 

196 149 

(GL/AR/AP) .(51 595 359 

Word ix .. . 

195 149 

Ryan McFarland 


EZ Ta x 


RM/COBOL 


EZ Tax . 

69 55 

* Full Dev. System 

950 713 

Howard 


• Runtime only 

250 188 

Real Estate Analyzer 


Scripps Data 


II . 

250 187 

Job Cost Systems 

495 371 

Tax Preparer 1983 

250 187 

Select Information Systems 


Innovalive Software 


Select with SuperSpell 


T.l M III . 

495 357 

(Word Prod. 

595 369 

Fast Graphs . 

295 221 

Sorcim (see also JSA| 


Intellect Asset, 


Speliguard . 

195 146 

PC Text . 

100 73 

Super rate . 

295 185 

Window . 

150 113 

Superwriter. 

395 296 

ISA Jsee Sorcim] 


Southeastern 


ISM 


Data Capture 

120 90 

MatbeMagic . 

100 75 

Star 


Graph magic . 

90 65 

Legal Timekeeping. 


Combo Pack 

160 120 

Billing, & Aects . 

950 771 


dBASE Comer 

• dBASE II (relational DBMS) ... $425 

• Quickcode (program 

generator) ...$195 

• dUTIL (programmer's 

utilities) .. $59 

• ABSTAT (statistics package) ... $359 


Structured Systems 
GL, AH. AP r Payroll. 

Inventory. DE (ea.) ... 1250 790 

Analyst . 250 IBS 

Letteright .. 200 150 

NAD. 100 75 

Q5QRT . tDO 75 

Superset! 

Optimizer.. 200 149 

Personal Data Base .. 125 93 

Synergistic 

Data Reporter 250 IBS 

Versa Computing 
Graphics Hardcopy 
System . 25 19 

VisiCorp 

VisiCaic [256KJ ,. 250 169 

Desktop Plan I . 300 229 

VisiTiend/Piot . 300 215 

Visidex. 250 189 

VistFile . 300 229 

Vis (schedule. 300 234 

Business Forecasting 

Models. TOO 78 

Wool! Sell ware Systems 

Move It ... ... 150 99 

IBM PC- HARDWARE 

Krr?1l Uti Nnw 

Joystick. 70 52 

Microsoft 

RAM Card 64K 350 253 

RAM Card 128K . 525 381 

RAM CaFd 192K . . .. 700 508 

RAM Card 256K . 875 634 

QUAD RAM 

Quad board 64 K . 595 428 

•256K 995 670 

Tech Designs 

Adam & Eve Paddles 40 15 

!G Products 

Joystick 59 43 

Versa Computing 

Versa Writer Graphics 
Tablet 299 249 


CP/M* r 

Other CP/M formats are 
generally the same price, 
but please calm.confirm. 


Adventure International 
Adventures .. 129 97 

American Training Inter 
national. Inc. 

ATI-Power tor CP/M . 75 54 

Anderson Bell 

ABSTAT 359 

Arlillcial Intelligence 
(Requires CBASIC 2) 

Medical. 995 749 

Denial 995 749 

Ashton Tale 

dBase II .[4] 700 425 

Aspen Salt ware 

Grammatik. 75 56 

Proofreader 50 38 

Baled lies 

The Boss. Financial Ac¬ 
counting System .. 24951496 
By ram Soli ware 
BSTAM (Micro to 
micro comm.) 200 144 

BSTMS (Micro to 
mainframe comm i ... 200 144 
Coxian 

Cardbo* . 245 177 

Cento Systems 

CP/M Northstar 

(Horizon only) 179 150 

CP/M Micrupolis ... 169 156 

Cant purer Control 
FABS (B-TREE file 

access). 195 146 

Ultrasort It . 195 146 


Computer Development. Inc. 


Image . 495 356 

Com share Target Software 

Planner calc. 50' 38 

Masterplannei . 325 263 

Condor Computer Corp. 

Condor 1 ....... 195 147 

Candor 3. 650 408 

Bata Base Solutions 

dNAMES . 129 

Designer Software 

Palantir . 425 319 

Digital Research 

Access Manager 300 225 

MAC (macro as¬ 
semble!) . 90 75 

SID (symbolic debugger 

lor 0080) 75 63 

ZSID. 100 88 

DBAS 1C (language) 150 94 

CB80 . 500 395 

CIS COBOL 800 595 

Display Manager 400 295 

Pascal Mt*w/SPP 500 395 

OJR Associates 

FMS 80 .. . .. 995 625 

FMS BO-1 . 495 312 

FMS 80-2 495 312 

E cosail 

MicrcStat (stat 

package) . 295 248 

Epic Computer Corp. 

Supervyz .. 150 94 

Fatrcom 

MICRO B+ (Keyed tile 
accessing] 

Far CBASIC 2 260 211 

For MBASIC. COBOL, 

PL1/60. FORTRAN 

Pascal MT*. CB 80 260 211 

Fox and Geller 

dGRAPH 295 195 

Guiekscreen . 149 125 

QuickC ode 295 195 

(tUTJL 99 59 

FY1 

Superlile. 195 129 

Inlocam 

Deadline 60 43 

Zork j. II. HI (ea t . 50 38 

Star Cross. 50 38 

ISA (Sec SorcimJ 
ISM 

Malbemagic 99 72 

Ithaca tnlersystems 

Pascal 2 . 450 375 

Pascal BZ (64K) 450 375 

Pascal? and BZ 650 542 

LexisoH 

Spellbinder. 495 281 

Lifeboat 

T-Maker II 275 215 

Mark ul the Unicorn 
Mince (text editor) ZOO 136 

Final Word.300 229 

Micro Pro 

Infostar .[5] 495 327 

Report Star. 350 231 

WordStar . [4] 495 327 

Mall Merge. 250 165 

Wordstar/Mail Merge ,. 426 

Spelfstar. [4) 250 165 

Wordstar/SpeM- 

star.[4J 695 426 

Ward/Spell/Mail ... [4] 845 550 
Calcstar 145 96 

Galas tar . 295 195 

Microsoft 

BASIC 80 . 350 252 

BASIC Compiler 395 284 

FORTRAN 80 . 500 360 

COBOL 80 . 750 540 

MACRO 80 . 200 156 

EDIT 80 .. .. .. 1Z0 94 

(i Math/*i Simp . 250 194 

LISP/,i Star.200 156 


M-Sott . 195 151 

Multiplan . 275 179 

Micrusluf 

Crosstalk . 195 119 

Northwest Analytical 

Statpak . 495 369 

OASIS 

The Word Plus ........ 150 112 

Organic Software 

Databook .... 295 229 

Milestone . 295 229 

Peachtree 

Senes 4 Peach Pak 
(GL,AH.API .. 595 359 

Pickles and Irani 

CP/M TRS 80 Mod II ,.105 169 
Qua!by Software 
GBS-DB Apple Dev 

Program . 650 505 

Relational Systems. Ini. 

Personal Pearl 295 184 

Select Information Systems 
Select with Super- 

spell . 595 369 

Software Dimensions 
Accounting Plus’" 

GL. Afl. AP, Inv each ... 402 

Ail tour . 1435 

Snrcim 

Pascal/M(Z80 or 

8080) 395 284 

Pascal/M 18086. 

8008) . 495 356 

ACT 80 (Z80. BOBO. 

8005) 175 120 

ACT 65 (6502). 175 126 

ACT 60 (6800). 175 126 

ACT 69 (6809). 175 126 

ACT 86/88 [0086 

0086) . ... 175 126 

TRANS 86.125 90 

Spellguatd. 195 146 

Super Calc .. Z95 185 

Super writer.. 395 249 

Sujjsrsolt 

C Compiler . 250 188 

Ada Compiler . 300 225 

Systems Plus (see 
Software Dim.) 

Weed Software Systems 
Moved . 100 66 


WE'LL MATCH ANY 
ADVERTISED PRICE 


HARDWARE 

Corona Lisl Nuw 

SMB Hard Disk [6] 2495 1095 

Daisy writer 

Printer .[10| 1395 1235 

Hayes Microcomputer 
Products 
Datacom Pascal 

Package ...... . 50 36 

Hayes Stack Chrono¬ 
graph IRS-232) .. [41 249 199 

Hayes Stack Smart- 
Modern (RS-232) 

300 Baud .[4] 279 209 

Hayes Stack Smarl- 
Modem (RS-232) 

1200 Baud ... ...[4] 699 509 

NEC 

12' Green Hu Res 

CRT.[10] 285 167 

7710 Printer. [10] 3085 2295 

3530 Printer. [10] 2290 1735 

8023 Printer_[10] 795 520 

Novation 

J-Cal .[4] 149 119 

Smart Gat 103.[4] 259 207 

Smart-Cat 

103/312 . [4] 595 476 
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APPLE* BUSINESS 


Applied Software List Now 

Technology 

Versa Form. 

V5-1 Apple II/64K. 389 249 

VH-1 (Corvus).495 360 

VP-1 Versaform Pascal/ 

Interface .245 180 

ARTSCI | Soft a pc| 

Magic Window II 

(40/70/80) . 150 109 

Magic Window , 100 75 

Magic Mailer . 70 49 

Magic Words.. 70 49 

Magic Pack Combo 
(Contains all 3). 225 156 

Ash ton-Tats 

dBase Ilf ......... [4] 700 42S 

AvanL-Garrin Creations 
Ultra Plot/D.I.F./Data 
Graph. 99 71 

Beagle Brothers 

Alpha Plol . .. 40 28 

DOS Boss. 24 17 

Utility Cily .. 30 22 

Apple Mechanic _ 30 22 

Broderhund Software 

General Ledger 

[with A/P) .. 495 305 

Payroll . 395 275 

Commsol! 

fionts/Mf . 195 140 

Computer Station 
Combined Enhanced 
Graphics Software , . 55 40 

Station Master . 175 136 

Comshare Tar pel Software 
Target Planner Calc | . . 99 74 

Image Maker ... .175 126 

Coni inertia I 

Home Accountant . 75 52 

1st Class Marl. 75 54 

CPA W1 — GL. 250 159 

CPA £2 — AR . 250 159 

CPA #3 — AP .250 159 

CPA #4 —PR. 250 159 


CPA — Property 
Management .... .. 495 352 

Crane Software 

Menu Generator _ 40 29 

Creative Curriculum. Inc. 

Speed Reading 

Courseware ..... 99 75 

Oak in 5 /LgvbI 10 

Depreciation Planner .. 395 299 

Budget Planner. 150 112 

Business Bookkeeping 
System . 395 299 

O alamo si 

Write On II. 130 90 

Real Estate Analysis 

Program .. 130 90 

Tax Beatei . 130 90 

Data soil. Inc. 

Micropainier (48ft)- 35 25 

BASIC Compiler 

(32K). 100 75 

LISP Interpreter . 125 94 

Decision Support 

The Accountant . 129 97 

Accountant wllh 

DBCalc. 149 107 

Delia Software 
Bookkeeper Master 

Program .. 90 OS 

Bookkeeper Check 

Writer . 40 29 

Denver Software 

Pascal Tutor . , 125 97 

Pascal Programmer ... 296 223 

Financial Partner . 250 IBS 


EduwarB 

Cumpu-Read 30 22 

Perception. 25 19 

Statistics .... 30 22 

Spelling Bee with 
Reading Primer . 40 30 

Compo-Math/ 

Fractions 40 30 

Compu-Math/ 

Decimals . 40 30 

Compu-Math/Arithmelic 

Skills . 50 37 

Algebra 1 . 40 30 

Fractions 

(New version) 49 37 

Decrmals 

(New version) .. 49 37 

Algebra 2 . 40 30 

Counting Bee 30 22 

Compu-Spell/System . 30 22 

Compu-Spell/Dala Disk 
Levels 4 thru 8 .... 20 15 

Um-Solve . 25 19 

PS AT Word Attack 

Skills . 49 37 

SAT Word Attack .. 49 37 

Hayden Software 

Pie Writer/Standard ... 150 103 
Pie Wi iter/Double 

Vision. 150 100 

Pie Writer/Muld 

80-col . 150 108 

(tor Smarterm 
Videoterm. & 

Su perform) 

Howard Software 
Creative Financing 

1983 . 195 149 

State Tax Prep. 

CA 83. 

Tax Preparer 1983 . 225 179 

Real Estate Analyzer 

ft . 195 146 

Information Untiwiled 
Soft ware |IUS| 

Daiadex. 150 108 

Daladex/ Hard Disk . 300 216 
Professional 

Easywnter . 175 126 

Professional 

Easymaiier . . 150 IDS 

Easy Mover. . 100 75 

Tell star Level t .,.. 40 30 

Tell star Level II. SO 58 

FORTH Development 

System . 140 101 

insofi 

GraFORTHH . 75 56 

Eleciric Duet . 36 23 

TransFORTH II. 125 94 

ALD System II. 75 56 

International Software 
Marketing 

Mathemagic (Advanced 
programmable calcula¬ 
tor package} . 90 65 

Graphmagrc . 90 65 

ISA [See SorcimJ 
Kensington Micruware Ltd. 

Format II . 250 169 

Lightning Software 

Mas ter type . 40 30 

Link Systems 

Datafax . 199 149 

Datalink .. 100 76 

Link Index . 195 149 

Link Video. 55 41 

Link Sampler 1 , 60 45 

Link Disk . 70 51 

LJK Enter prises 
Letter Perfect with Mail 

Merge. 150 112 

Data Perfect . 100 78 

Edit 6502 . 100 70 


Lotus 

Executive Briefing 

System . 199 149 

Micro Lab 

The Invoice Factory . 200 144 

The Merger . 50 37 

The Learning System 150 108 

Painter Power . 40 30 

US Constitution Tutor .. 30 22 

English SAT #1 . 30 22 

VisiBlentf . . 50 37 

ViSiFaciory .. 75 54 

The Asset M mager . . 200 144 

The Tax Manager.180 129 

Data Factory 5.0 ,. .300 216 

Wall Streeter. 300 216 

Payroll Manager . 300 216 

Mcrapfa 

intostarf. 15] 495 327 

Report Star f . 350 231 

Wordstar j . [4] 495 327 

Wordstar Customization 

Notes .14] 500 327 

MailMerge f. 250 165 

Wordstar /Mail- 

merge f . [4] 645 426 

SuperSort f. 250 165 

SpellStarf . 250 165 

OataStar f ... .295 195 

CaicStar f ...145 96 

Microsoft 

FORTRAN 80 f . T95 151 

COBOL 80 f. 750 584 

BASIC Compiler t . 395 295 

TA5C {Applesoft 

compiler}. 175 119 

Typing Tutor il ... .25 19 

Time Manager . ISO 116 

A.LD.S t . 125 97 

Adiosu Math-60 .. .. 125 97 

Adios,uMalh/fiSimp .. 250 194 

M-Sort .. 195 151 

^Lisp/^Stir .-.. 200 156 

Multipart . 275 179 

Multiplant .. .—275 179 

MUSE 

Supertext 40756/70 .. 125 79 

Super text 40/80 . 175 126 

Form Letter Module 

48K . 100 72 

Address Book Mailing 

List 48K'*. 50 36 

Data Plol 4BK“ ... . 60 43 

Elementary Math Apple 
Soil 48K*' 40 29 

The Voice 48F. 40 29 

■‘Requires Applesoft, ROM or 
Apple ft Plus 
Oasis 

The Word Plus T... 150 112 

On Lins Systems 
The General 

Manager . 230 168 

Screenwriter II . 130 85 

The Dictionary . 1QO 70 

Expeditor if (Applesoft 

compiler). 135 94 

LISA 2.5. 80 56 

EPFJV (Extended 
Programming Facility 

IV). 80 56 

LISA Educational 
Package ........ 120 83 

Optimized Systems 
Software, Inc. 

Speed Read Plus _ 60 43 

Peachtree 

Senes 40 GL, AR. AP. 

Inventory, Payroll 

(ea). 400 239 

Penguin Software 
Co m pie I e Graphics 

System . 70 50 

Special Effects .. 40 30 


Graphics Magician 60 45 

Additional Fonts and 

Character Sets. 20 15 

Complete Graphics 
System II 

(Apple Tab Ver.) _ 120 86 

Special Effects 

(Apple Tab Ver.) .... 70 50 

Program Design. Inc. 

The New Step-by- 

Step . 80 58 

Duality Software 
GB5-DB Apple Dev 

Prog.-.700 504 

Sensible St ft ware 

Super Disk Copy III .... 30 23 
Mulli Disk Catalog III .. 25 T9 

Disk Recovery ("The 

Scanner") .. 30 23 

Image Printer-Letter 

Quality .. 40 30 

Image Printer-Epeon . 40 30 

image Printer-NEC Dal 

Matrix.. 40 30 

The Bug. 50 37 

Build Using . ... 30 23 

Edit Soft . 30 23 

Quadrant 6112 . 35 26 

Sensible Speller 125 94 

* for Super text ,. 125 94 

* for Apple CP/M 125 94 

* Pascal ...... .... 125 94 

BEST (Applesoft Pro¬ 
gram Optimizer). 40 30 

Select Inlormation Systems 

Select (with Super- 
spelft.595 356 

Silicon Valley 

Ward Handier .. 199 145 

List Handler 90 68 

Dictionary .. 125 94 

Sirius 

Pascal Graphics Editor 
(4SKII/IH. 100 69 

Soi/Sys. Inc. 

Executive Secretary ... 250 169 

Executive Speller . 75 56 

Sof lech IVliCfD&ysieins 
UCSD P-Syslem Soft¬ 
ware Set f4j 625 450 

BASIC Compiler and 
Runtime Package . 225 169 

Xenofile ... 50 39 

Softeach ... . 125 90 

Software Dimminns 
Accounting Plus 1 " 

GL. AR. AP. Inv ea ... 395 239 

All four.1250 669 

Software Publishing 

PFS.File .. 140 99 

PF5 Report . 125 79 

PFS:Graph . 140 99 

S orci re 

Spetlguardt ...195 146 

SuperCalc t . 295 189 

Southeastern Software 

Date Capture 4,Q . 65 45 

Date Capture 4.0/Videx P 
Smarterm. Super¬ 
term . 90 65 

Soulhwestern Dala 
Z-Term Profes¬ 
sional f . . . 150 99 

ASCII Express. 80 59 

ASCII Express 

Prolessianal . 130 89 

STC 

Professional Time and 
Billing 395 284 

Language Reading 
Development Pro¬ 
gram . 175 126 

Apartment Manager .. 325 234 


Stoneware 

DBM as ter.. 229 148 

Utility Pak #1 . 99 65 

Utrlity Pak H2 . 99 65 

DBMaster/Hard Disk .. 499 359 

Slat Pac ,. 99 71 

Micro Memo . 40 30 

Electronic Price 

Sheet . 100 72 

Compucube. 30 22 

Graphics Processing 
System (Standard) . 60 45 

Graphics Processing 
System (Profes¬ 
sional) .... 179 129 

Synergistic Software 

The Linguist . 40 30 

The Directory 

Manager . 25 19 

Higher Text II . 40 30 

Higher Graphics II . 35 26 

Mailing List Dala 

Base. 50 37 

Program Line Editor . 40 30 

Modi liable DataBase 60 59 

The Data Reporter ... .220 15S 

Integer BASIC Com- 

piter . 150 IDS 

Global Program Line 

Editor . 65 49 

Data Reporter—Hard 

Disk . 220 168 

Versa Com puling 
Versa Writer Expansion 

Pac-i. 40 30 

VersaWrilet Expansion 

Pac-ll . 40 30 

AXE (Apple Extended 

Editor) .. 70 50 

Versa Writer Graphics 
Tablet (accessory) . 299 252 

UisiCnrp |Personal 
Software) 

VisiCalc It 3.3 . 250 169 

VisiFile... 250 169 

VisiLink . 250 169 

Desktop Plan II. 250 194 

Vi si Plot .. 200 156 

VIsiTrend/Plpt __... 300 234 

VisiDex . 250 194 

VisiTerm . 100 65 

VisiSchedute.. 300 234 

Business Forecasting 
Model (req Visi- 
Calc)... . 100 78 

APPLE* HARDWARE 

Hayes Lis! Now 

Micromodem 11 ... . [4] 379 259 

■ with terminal pgm 409 289 


Kensington 

System Saver (Fan) ... 90 65 
Micro-Sol 
A2 35T Disk 

Drive .[5] 479 329 

Microsoft 

RAMcard (memory 

board) . 100 69 

Sof tea rd (CP/M 

board) . 345 219 

Premium System. Soft- 
card. 16K RAMcard, 

Videx Videoterm SO 
col Card, Softswitch. 

Osborne CP/M User 


Guide . [5] 695 489 

Personal Computer 

App t-Card (6MHz). 595 429 

Videx 

Keyboard Enhancer II . 149 99 

Video term w/Soft- 
Switch . 175 239 


* ’-Manulaclurer's trademark. 


TELEPHONE ORDERS 

Outside Calif.: (800) 222-8811 
Insidt Calif.: (415) 324-3730 

Inquiries/price quotes (415) 324-0305 
Order stilus (415) 324-0306 : 

Technical Support (415) 224-0311 

;; Order tinea tre manned $e6 Monflay mrvt Saturday 
.• itnd osuuHiy.c. utsid b bustaijss homs 0 s wefI. Othe’ 

.: ; Hnes ! are open 9-5 h Monday in ru f rfdayi: : : 

■ 


PC., 

PROGRAMMING «" - 

Kti Teouc ' A rtMmm tom||||j|j|| |||£fj |||fy 


INTERN ATI O... 

505 Hamilton Ave. • Suite 107 
Palo Alto. CA 94301 




1 MtK* 


•fipaid discount VISA/MAST E R- •: 


WHY PAY MORE? 


Circle 345 on Inquiry card. 
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It’s got all the bases covered. 


HP-16C. YOUR PRODUCTIVITY’S UP. AND 
THE PRICE IS DOWN. Now software engineers and logic 
designers can spend less time on bit-manipulation, Boolean and 
base-conversion functions and more time on more productive 
tasks. Like expanding your own creative potential. 

How? Easy. 

The HP-16C programmable calculator is capable of converting 
across four number bases, not only hexadecimal, octal, and decimal 
but binary as well. And it has the most powerful combination of 
bit manipulation, word size, and programming capabilities of any 
pocket calculator in the marketplace to date. 

For the authorized HP dealer or HP sales office nearest you, 
call TOLL-FREE 800-547-3400 and ask for operator 70 (Oregon, 
Alaska, Hawaii: 503-758-1010). 


Personal computation products 
for professionals on the move. 




HEWLETT 

PACKARD 
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News and Speculation about Personal Computing 

Conducted by Sol Llbes 


(Random Rumors: 

Microsoft Inc. and Micropro 
International Corp. are both 
working on products to com¬ 
pete with the new Visi On 
system expected from Visi- 
corp this summer Visi On is a 
highly intelligent operating 
environment for the IBM Per- 
sonal Computer that allows 
cursor control using a mouse 
device. * . * Seagate Tech¬ 
nology ts expected to intro¬ 
duce shortly two new 
514 -inch Winchester disk 
drives with capacities of 25 
and 33 megabytes. ... Hi¬ 
tachi Ltd. is reportedly ready¬ 
ing an IBM-compatible per¬ 
sonal computer for introduc¬ 
tion this spring.. . . IBM and 
T1 (Texas Instruments) are 
said to be jointly working on 
an 1C (integrated circuit) for 
use in the new IBM LAN 
(I oca I-a re a network) system. 

It is predicted that at next 
month's NCC (National Com¬ 
puter Conference) at least 20 
companies will introduce 
68000-based computer sys¬ 
tems running versions of the 
Unix operating system, at 
least two firms will demon¬ 
strate high^capacity optical 
disk mass-storage systems, 
and two or three new port¬ 
able systems will emerge 
(probably compatible to 
some degree with the IBM 
Personal Computer). 

Tl is expected to drop the 
list price of the 99/4A to $149 
soon and to introduce a new 
64K-byte memory capacity 
computer with the hope of 
selling over 1 million com¬ 
puters this year. ... It is 
believed that Commodore 
will also drop the price of the 
Commodore 64 when it intro¬ 
duces its P500, a 128K-byte 
machine, at $795. Look for 


the Commodore 64's price to 
drop to $399. . . . The price of 
the Timex/Sinclair 1000 is ex¬ 
pected to drop to around 
$85, which means that we 
may see it discounted to as 
low as $60. 


^^pple Doings: Apple 
Computer Inc. has commit¬ 
ted itself to using the Ether¬ 
net LAN system — at least for 
the coming year. It's rumored 
that Apple is working on its 
own LAN system for intro¬ 
duction in 1984. The selec¬ 
tion of Ethernet was no doubt 
based on Apple's attempt to 
appeal to large corporations, 
particularly with its Lisa, 
Mackintosh, and Apple 111 
systems. Apple has entered 
into a contract with 3Com 
Corp. to supply the Ethernet 
hardware, which Apple will 
then "private label" for re¬ 
sale. The Ethernet interface 
cards are expected to be 
available this summer and 
will sell for between $900 
and $1000 apiece. Apple will 
publish its protocols to 
encourage the development 
of Ethernet software by inde¬ 
pendent software houses. 

Sales of the Apple II) have 
no doubt been a big disap¬ 
pointment to Apple. An esti¬ 
mated 60,000 units have 
been sold in the two years it 
has been on the market. 
Sales picked up in the second 
half of 1982 when Apple cut 
the price significantly and 
upgraded the product with 
larger-capacity floppy-disk 
drives, an IBM-3270 emula¬ 
tor, and an accounting pack¬ 
age. In an attempt to further 
stimulate sales of the Apple 
III, Apple offered $100 


rebates to floor salesmen on 
each Apple IN they sold. 

Analysts and dealers gen¬ 
erally agree that the Apple 
Ifl's lackluster sales are due 
to a lack of applications soft¬ 
ware from the independent 
software industry. They at¬ 
tribute this to the fact that in¬ 
dependent software suppliers 
turned their attention to the 
IBM Personal Computer and 
ignored the Apple III. For ex¬ 
ample, Visicorp and Lotus 
Development Corp. both in¬ 
troduced significant new 
software packages for the 
IBM Personal Computer but 
do not plan to introduce ver¬ 
sions for the Apple III Their 
reasoning is that there are al¬ 
ready four times as many 
IBM Personal Computers in 
operation as there are Apple 
Ills and that the ratio is likely 
to tip even more in IBM's 
favor by the end of this year 
Certainly the already intro¬ 
duced Lisa and the soon-to- 
be-introduced Mackintosh 
will have a further impact on 
sales of the Apple III. 

In January, Apple officially 
introduced its 68000-based 
Lisa system. The primary 
marketing effort for this 
$10,000 machine will be di¬ 
rected to the large-corpora¬ 
tion marketplace, traditional¬ 
ly dominated by IBM, No 
doubt IBM will fight hard to 
keep it that way. IBM, again 
demonstrating its marketing 
prowess, introduced a 
68000-based machine more 
than a month before Apple 
The IBM system, however, is 
directed more to the scientif¬ 
ic community, while Apple's 
Lisa, intended for use as a 
very intelligent workstation, 
will be spearheading the 
"of f ice-of-the-f utu re/' Appl e 


appears to have established 
itself well in the corporate 
market and is expected to be 
much more successful with 
the Lisa than with the Apple 
III system. 

In many ways, the Lisa re¬ 
sembles the Xerox 8010 [the 
Star), introduced in 1981. The 
8010, which sells for $16,000, 
is at best only a modest com¬ 
mercial success. To ensure 
the success of the Lisa, Apple 
has doubled its sales force 
(now up to 100 people) sell¬ 
ing directly to big national 
customers. Also, Apple has 
qualified about 200 dealers 
to sell the Lisa (a move that 
has angered some of Apple's 
other 1400 dealers). 

In the meantime, the new 
Apple lie, the long-awaited 
upgrade of the Apple It, is 
having an impact on suppli¬ 
ers of Apple U memory 
boards. The Apple lie in¬ 
cludes an enhanced memory 
that makes many current 
add-on memory boards ob¬ 
solete. Two of the seven 
memory-board manufactur¬ 
ers have already decided to 
cease production of these 
boards when the demand 
lessens: Microsoft and Ad¬ 
vanced Logic Systems have 
announced that they do not 
plan any new Apple II mem¬ 
ory boards 

The Apple Me has one less 
I/O expansion slot (slot zero 
is missing) than its predeces¬ 
sor This position was pre¬ 
viously used for the memory- 
expansion board. Further, the 
system contains 64K bytes of 
memory. Several of the other 
memory-board manufactur¬ 
ers plan to continue to make 
memory boards to extend the 
lie's memory beyond 64K 
bytes (e.g., for disk emula- 
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tion). 

Apple also cut costs on the 
Apple lie by reducing the 
number of ICs from 109 to 
31; however, the retail price 
of the Apple lie is $45 more 
than the old Apple U's $1350. 
Last year I predicted that the 
lie would have an 80-column 
display (see the October 1982 
BYTE LINES, page 456); how¬ 
ever, Apple has decided to 
keep the 40-column format 
but offers the BO-column for¬ 
mat as an option. Apple can 
expect tough competition 
from IBM, which is expected 
to introduce two new sys¬ 
tems this summer —one 
lower in price and perfor¬ 
mance than the current Per¬ 
sonal Computer and the 
other more powerful. 

Co ngre s s def ea ted what 
has been referred to as 'The 
Apple Computer Bill/' which 
would have offered tax 
breaks to computer manufac¬ 
turers for donating com¬ 
puters to schools Opponents 
argued that the bill would 
have given Apple a market¬ 
ing advantage and that the 
tax benefit would have cost 
the government $36 million 
in lost revenues, transferring 
the cost burden from corpo¬ 
rations to the government. 
Apple Computer Inc. chair¬ 
man Steve Jobs, who had 
promoted the bill, had stated 
publicly that "Congress 
would be crazy not to take us 
up on this/' It is expected 
that the bill will be reintro¬ 
duced in this year's Congress 


arket Share for the 

PC: International Data Corp 
a market-research firm, esti¬ 
mates that, in its first full 
year of selling the Personal 
Computer, IBM sold almost 
200,000 systems and that this 
year sales should rise to 
350,000 systems. Thus the 
firm estimates that the IBM 
Personal Computer has al¬ 
ready gained 17.3% of the 
market, behind Apple's 
26.6% and Tandy's 23.3%. 


International Data Corp. also 
predicts that next year IBM 
will be the leader in the per¬ 
sonal computer market, a 
market that keeps doubling 
each year It has been 
estimated that 10% of the 
IBM Personal Computer 
systems sold have gone to 
IBM employees, who get dis¬ 
counts and payment plans 
for the system. The discount 
policy encourages IBM 
employees to write software 
for the system, often for extra 
pay. 

IBM already dominates 
the medium-performance 
$3000-to-$5000 segment of 
the personal computer 
market. Already two dozen 
IBM-compatible machines 
have been introduced. The 
standard memory size for 
IBM-compatible machines 
now seems to be 256K bytes. 
Doubtless IBM's new ma¬ 
chine, expected this summer, 
will have 256K bytes of 
memory onboard. 

Although much lower than 
IBM in dollar volume, Com¬ 
modore, Tl, and Timex Com¬ 
puter Corp. are the leaders in 
unit volume. Timex Com¬ 
puter is estimated to have 
shipped 750,000 units last 
year, and Commodore and Tl 
about 600,000 computers 
each, Radio Shack and Atari 
were not far behind Thus it 
appears that close to 3 
miliion personal computers 
were sold last year, With 
Timex Computer, Commo¬ 
dore, and TI each expected 
to sell over 1.5 million com¬ 
puters in 1983, we may see 
over 6 million computers 
sold this year. 

Total sales for this year are 
expected to top $3 billion. 
Both Apple and Tandy have 
disclosed that they are shoot¬ 
ing for $1 billion in sales, a 
50% increase over last year 
Tandy anticipates that its 
1983 sales of home systems 
will top its sales of business 
systems for the first time 
Apple is expected to in¬ 
troduce an under-$500 com¬ 
puter for the home market. 


T tie Year of the 

Mouse: 1983 will surely go 
down as the "year of the 
mouse." Many of the new 
personal computers due for 
introduction at next month's 
NCC will have them as stan¬ 
dard features of the system. 
Apple's new Lisa has a 
mouse, and it will no doubt 
be an option on the soon-to- 
be-announced Mackintosh. 
Televideo and several others 
are expected to show their 
mouse offerings at NCC. 


I BM Buys Into Intel: I BM 

has bought a 12% stake in In¬ 
tel Corp. The price was $250 
million. IBM will have an op¬ 
tion to increase this to 30% 
in eight years, and the firm 
will also get one representa¬ 
tive on the Intel board of 
directors No doubt this will 
tighten the association be¬ 
tween the two companies 
Intel is the primary supplier 
of add-on memory boards to 
IBM and a leading supplier of 
64K-bit dynamic-memory ICs. 
Further, the microprocessor 
and many of the support ICs 
used in IBM's Personal Com¬ 
puter, Displaywrrter, and 
Data master systems are fur¬ 
nished by Intel. IBM has also 
purchased rights to some 
manufacturing technologies 
from Intel. IBM, which has in 
the past grown by internal ex¬ 
pansion, making virtually all 
of its own ICs, has become in¬ 
creasingly dependent on out¬ 
side 1C suppliers. 

Many other 1C makers 
have been acquired or in¬ 
vested in by large customers. 
For example: General Elec¬ 
tric bought Intersil, Schlum- 
berger Ltd. bought Fairchild, 
United Technologies bought 
Mostek, and Siemens Corp 
owns a 16% interest in Ad¬ 
vanced Micro Devices. 

Intel, like other 1C makers, 
has been in a slump for the 
past two years due to the 
recession and severe price 
competition from Japan. 


While other 1C makers re¬ 
sorted to layoffs, Intel in¬ 
creased its staff by 3000 last 
year, anticipating an upturn 
that never came. For this 
year, Intel has cut all salaries 
by 10% and frozen them for 
the year. The firm has needed 
substantial amounts of capi¬ 
tal to continue its aggressive 
research and product de¬ 
velopment programs Thus 
experts speculate that IBM 
decided to buy a stake in 
Intel to boost this R & D and 
thwart a buy-in by a competi¬ 
tor such as AT & T (American 
Telephone and Telegraph, re¬ 
cently freed from an anti¬ 
trust suit and reorganized) 


rices Drop: Commo¬ 
dore has been selling its 
VIC-20 in the U.S, for close to 
a year at a list price of $180; 
the price is expected to drop 
soon to $150 (hence it will be 
selling for the same price as 
the Timex Sinclair 2000) The 
VIC-20 has a better keyboard 
and better color graphics but 
less memory Further, Com¬ 
modore offers options that 
include a disk drive. Tl is 
dropping the price of its 
99/4A and bringing out a new 
lower-cost machine, called 
the 99/2, with a list price of 
$100. Tl will shortly in¬ 
troduce a high-speed tape- 
storage unit for both the 99/4 
and 99/2 with a list price of 
$140. 

Sinclair has been talking 
about a microfloppy-disk 
drive for its color system that 
will sell for under $80 Al¬ 
though the drive will be slow 
(taking about 4 seconds to 
load a program), it will store 
about 100,000 bytes. When 
this unit becomes available, 
it should make the Spectrum 
and its American counter¬ 
part, the Timex Sinclair 2000, 
highly competitive with the 
VIC-20 and Tl units. The 
machine is expected to be in¬ 
troduced in England this 
spring and in this country 
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later this year, 

In England the ZX81 is re- 
portedly still outselling the 
Spectrum (with its color cap¬ 
ability) by about 3 to 1 This 
may be because other sys¬ 
tems are competing for the 
Spectrum's part of the mar¬ 
ket especially the Commo¬ 
dore VIC, the BBC Computer, 
and the Dragon 32 (the latter 
two sold only in England), 

In the meantime, I have 
seen ads offering the Timex 
Sinclair 1000 for as low as 
$74. At this price, the unit 
may start cutting into the 
calculator market. Rumor 
has it that Memotech, a 
maker of add-on memory 
units for the ZX81, ts working 
on a 5 Vi -inch floppy-disk 
drive add-on that will include 
the CP/M disk operating sys¬ 
tem and an enhanced key¬ 
board. Memotech hopes to 
sell it for about $300, which 
means that a minimal CP/M 
system could be put together 
for under $800. Imagine 


spending $80 for the com¬ 
puter and another $740 for 
the rest of the system. In 
other words, the computer 
will be the cheapest compo¬ 
nent in the system. 

VIC-20 Tops a Million: 

Commodore is boasting that 
more than 1 million VIC-20 
machines have already been 
sold internationally, which 
would make it the most pop¬ 
ular personal computer to 
date. Commodore admits 
that most of the V!C-20s have 
been purchased to play 
games and that only a small 
percentage of buyers use the 
system for educational or 
personal computer use. 
Commodore has deter¬ 
mined that its typical cus¬ 
tomers are young couples, 
with children between the 
ages of 9 and 18, who buy the 
VIC-20 for game playing, 
with the hope that it will also 
help educate their children in 


computer basics. Also, the 
widespread introduction of 
personal computers in 
schools has caused children 
to pester their parents for 
home computers because of 
the necessarily limited access 
in the school environment. 
Often parents feel that their 
children will be deprived if 
they do not have their own 
systems; however, parents 
have found that children are 
mainly interested in playing 
games rather than program¬ 
ming. 


Computer Hobbyists 
Meet: On Saturday and Sun¬ 
day, April 16 and 17, an esti¬ 
mated 15,000 computer hob¬ 
byists will flock to their lar¬ 
gest annual gathering. The 
big attraction is an outdoor 
flea market that covers close 
to 20 acres. The annual event 
is now in its eighth year and 


owns the distinction of being 
the first of the personal com¬ 
puter shows ever held. Called 
the Trenton Computer Festi¬ 
val, it will be held on the 
campus of Trenton State Col¬ 
lege, Trenton, New lersey. 
Buyers, sellers and traders of 
personal computer equip¬ 
ment set up tables or sell 
from the tail-gates of their 
cars everything from com¬ 
plete computer systems to 
tiny electronic parts. 

Speakers, user-group meet¬ 
ings, an indoor commercial 
exhibitor area, and a banquet 
will also be featured. The 
Festival is sponsored by three 
nonprofit computer clubs: 
the Amateur Computer 
Croup of New Jersey, Phila¬ 
delphia Area Computer So¬ 
ciety, and Trenton State 
Computer Society; the funds 
raised help support these or¬ 
ganizations, For information, 
call (609} 771-2487 or write to 
TCF-83, Trenton State Col¬ 
lege, Trenton, NJ 08625. 


E E 


S H I P P I 


IBM® Personal Computer Products 

Davong 5 MB Hard Disk System - $1485.00 12 MB - $1005.00 

IBM PC-2 Drive System $ CALL 

Quadrant — Quadboard with Parallel 

Port, Serial Port, Clock/Calendar, Expandable to 256 K 


64 K on brd.- $425.00 
192 K on brd. - $020.00 

Quadrant Memery Expansion 

192 K Maximum 
64 K on brd - $230.00 
192 K on brd- $490.00 


128K on brd. - $539.00 
256K on brd. - $719.00 


128 K on brd. - $350.00 


Amdek Monitors 

Mod 300 Phosphor - $150.00 

ISM RGB Compatible Color II - $550.00 


Composite Color III - $345.00 
Color I - $300.00 


IBM/TRS 80 Disk Drives/Cabinets 

TM 100 Single 40 Track Drive - $180.00 
TM 100-2 Double 40 Track Drive - $280.00 


VI$A 1 MASTERCARD (SiOO Min., Add 2%) 

Or Certified Check 
90 Day Warranty (Parts & Labor) 

TRS 80 is a Registered Trademark, Tandy Corp. 
Prices Subject lo Change Without Notice M 


Apple II® Computer Products 
Syscom Apple Compatible System.,. $695 

Apple Compatible Controller Card. ... $ 79.95 

Apple Compatible Disk Drive w/Cabinet & Cable_ _ 249.00 

w/Controller..315.00 

Printer/Graphics Interface...99.95 

Davong 5 MB Hard Disk System - $1495.00 — 12 MB - $1995.00 
Apple Compatible Joysticks.29.95 

Epson/Smith-Corona Printers 

MX80 $425.00 FX80 $550.00 MX100 $840.00 
TRS 80 / Parallel Printer Cable $20.00 
" IBM Parallel Printer Cable $35,00 

STM MICR0NICS GEMINI 10 $ CALL 
GEMINI 15 $ CALL 

Smith Corona TP-1 Letter Quality Daisy Wheel.$575.00 

TRS-80 MOD III Drives w/RS 232 .$1650.00 

TRS-80 MOD III Disk Controller 

Includes Disk Controller. Power-Supply, Mounting Hardware. Cables and 
Instruction Manuals... $239.00 

COMPLETE 

PflUIFR SIIPPIY Dual 8" Slim Line - 4180.00 - Dual 5W Slim Line - $ 9 

Aun r arimftV single 5y * s im Line “ 5 w 00 

RHU kMDintl* ftST mnm EXPANSION PRODUCTS $ CALL 

FREE SH IP PI HG IN CONTINENTAL U S. 
(TRS 80 MOD 111 EXCEPTED) 

(213) 993-4804 

[IN CALIF,] 



DATA—MAIL 

P.O. Box818, Reseda. CA91335 
1-800-635-5555 
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F lat-Screen Video 
Status Report: At a recent 
engineering conference in 
San Francisco, Siemens AG 
of West Germany announced 
a 14-inch color video display 
that is only 3-inches thick, 
consumes only 20 watts of 
power, and is light enough to 
hang on a wall, Instead of us¬ 
ing the traditional electron 
gun to produce a beam, 
Siemens employs an elec¬ 
trified gas to produce an 
electron cloud and a wire 
matrix to control the cloud. 
The tube is still in develop¬ 
ment, with no word on when 
it will be used in a terminal. 

^■MOS Gaining In Pop¬ 
ularity; MOS (metal-oxide 
semiconductor) ICs have 
long been the workhorses of 
the microcomputer industry; 
however, many manufac¬ 
turers are now shifting to 
CMOS (complementary 
metal-oxide semiconductor) 
ICs. CMOS uses far less elec¬ 
trical power than MOS, is 
more immune to electrical 
interference, and can operate 
over a wider range of temper¬ 
atures. This makes CMOS 
much more desirable for 


portable and pocket-type 
personal computers. The two 
major drawbacks to CMOS 
are its higher cost and slower 
operating speed. 

When more functions are 
squeezed onto a chip, a heat 
problem develops; a limit is 
eventually reached as to the 
number of functions that can 
be put into an 1C package. 
Thus 1C manufacturers are 
looking to CMOS to allow 
greater functionality of ICs. 
Intel, one of the last to jump 
on the CMOS bandwagon, 
expects that by 1985 half of 
its products will use CMOS. 

CMOS was invented by 
RCA way back in 1961. The 
largest supplier of CMOS ICs 
today is Motorola, which (be¬ 
cause of CMOS) has sur¬ 
passed Tl as the largest 1C 
manufacturer in the world. 


^■ow-Cost Voice-Input 
System: Milton Bradley, the 
toy manufacturer, has intro¬ 
duced a voice-input system 
for the Tl 99/4A computer 
The company originally in¬ 
tended to enter the personal 
computer market, but 
changed its mind when prices 
dropped to the under-$200 


level. The voice-input system 
will sell for under $100 and 
will recognize 10 to 12 words 
commonly used in games. 

It's interesting to note that 
other voice-input systems 
currently on the market start 
at over $1000 Back in 1978, 
Heuristics Inc. introduced a 
voice-input system for the 
Apple II that sold for $300. 
However, very few were pur¬ 
chased, and the company 
went out of business. It 
should be interesting to see 
how well Milton Bradley 
does with its unit and 
whether a consumer market 
develops for voice-input 
systems. 


R and om News Bits: 

Digital Equipment Corp. has 
agreed to distribute the 
Bridge software package 
from Virtual Microsystems 
Inc. The Bridge allows CP/M- 
based software to run on 

DEC minicomputers. 

Brattle Research Corp. of 
Boston, Massachusetts, pre¬ 
dicts that robots and other in¬ 
telligent machines could re¬ 
place an estimated 30% of 
manufacturing jobs. . . Os¬ 
borne Computer, seeking to 


increase the size of its mar¬ 
ket, is signing up office- 
equipment dealers to handle 
its portable computer. 
Osborne has also increased 
dealer margins to 42% on 
large volume purchases, 
while increasing system 
prices to $1800 (single densi¬ 
ty) and $2000 (dual density). 

ICs rumored that Intel, 
Motorola, and National 
Semiconductor plan to add a 
new op code to the instruc¬ 
tion set for their microcom¬ 
puters, to be called BFM, the 
mnemonic for the instruction 
"be fruitful and multiply", 

. . Happy April first. 


MAIL: J receive a large 
number of fetters each month 
as a result of this column. If you 
write to me and wish a 
response, please include a self- 
addressed, stamped envelope. 

Sol LJbes 

c to BYTE Publications 
POB 372 

Hancock, NH 03449 ■ 



□ 

Huntington’s Disease Kills on and on and on an 



NATIONAL HUNTINGTON’S DISEASE ASSOCIATION 

Suite 501.1441 Broadway. New York. NY 10018 
212-966-4320 
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Clubs and Newsletters 


Forum for 
Sinclair Users 

Sinclair Micronews con¬ 
tains programs, tutorials, and 
user reports on hardware and 
software for the ZX81 micro¬ 
computer and the Timex/ 
Sinclair 1000- The newsletter 
also provides a forum for 
users to exchange original 
ideas and programs. To re¬ 
ceive more information and a 
sample issue, send $2 to 
Sinclair Micronews, 1280 Pad¬ 
dington Way, San Jose, CA 
95127. 


VIC-20 Only 

The Vic-Nk-News is pro¬ 
duced by the Byte House for 
owners and users of the Com¬ 
modore VIC-20 home compu¬ 
ter. The newsletter features 
news, programs, and informa¬ 
tion about the VIC. For a free 
copy, send a self-addressed 
stamped envelope to the Byte 
House, FOB 981, Salem, NH 
03079. 


Update on 
Electronics 

The American Electronics 
Association (AEA) is a non¬ 
profit trade organization that 
produces a monthly news 
journal. Update, which 
discusses electronics in rela¬ 
tion to the environment and 
announces relevant seminars 
in its calendar. For further in¬ 
formation, contact Leslie 
Conley, 2680 Hanover St., 
Palo Alto, CA 94304, or call 
(415) 857-9300. 


Attention: 

Software Authors 

The Software Author, a 
special-interest group that 
meets on the CompuServe In¬ 
formation Service, provides 


contacts for freelance pro¬ 
grammers, publishers, and 
software authors. The Soft¬ 
ware Author includes an elec¬ 
tronic bulletin board and 
databases of market reports. 
Regular online conferences 
with guests from the publish¬ 
ing industry allow members to 
ask questions. The Software 
Author is open to any Com¬ 
puServe subscriber; member¬ 
ship is free. Access the Soft¬ 
ware Author with a "G 
PCS-117" command from any 
prompt or select option 13 
from the groups menu on 
PCS-50. 


Next: NECS 

The New England Com* 
puter Society (NECS) pro¬ 
duces a monthly newsletter 
and welcomes exchanges with 
other clubs. It meets on the 
first Wednesday of each 
month at 7 p.m. in Bedford, 
Massachusetts. Annual dues 
are $10. For further details, 
contact the New England 
Computer Society, POB 198, 
Bedford, MA 01730. 


Pascal 

for DEC Owners 

USUS (the UCSD Pascal- 
System Users Society) has 
formed a special-interest 
group (S1G) for users of the 
UCSD p-System on DEC 
(Digital Equipment Corpora¬ 
tion) computers. The DEC 
SIG will serve as a clearing'* 
house for information relating 
to the implementation, op¬ 
timization, and use of the 
p-System on DEC computers. 
Individual membership in 
USUS is $20 a year; member¬ 
ship in DEC SIG is free to 
USUS members. For further 
information, contact Eli 
Willner, Datronics Inc., 675 
Third Ave., New York, NY 
10017. 


Microcomputing In 
British Columbia 

The Island Microcomputer 
Society seeks beginners and 
experts to join a Canadian 
microcomputing dub. In ad¬ 
dition to the monthly newslet¬ 
ter, The Datafile , the club of¬ 
fers a library of computer 
magazines and books, a bulle¬ 
tin board, and an annual com¬ 
puter fair. For further infor¬ 
mation, call Gil Phillips at 
(604) 385-4063, or write to the 
Island Microcomputer Soci¬ 
ety, Station E, POB 1822, Vic¬ 
toria, British Columbia 
V8W 2Y3, Canada. 


Fast Photo Service 

The Photoletter sends 
newsletters and photos via 
computer. The twice-monthly 
market letter pairs buyers 
with photographers. Sub¬ 
scribers are charged $24 per 
hour of access time or a $15 
monthly minimum. For more 
information, write to Rohn 
Engh, Pine Lake Farm, 
Osceola, WI 54020, or call 
(715) 248-3800. 


NEC Group 
In San Francisco 

Users of the NEC (Nippon 
Electric Company) PC-8001 
series of computers have 
formed the NEC Computer 
Users group in the San Fran¬ 
cisco area, which produces a 
newsletter containing techni¬ 
cal articles on NEC PC-8000 
components. Members meet 
monthly to exchange software 
and solutions to problems. 
Dues are $15 a year in the 
U.S, For more information, 
write to NEC Computer 
Users, POB 500, Benicia, CA 
94510. 


VIC Club 
In Chicago 

An international clearing¬ 
house in Chicago, Illinois, is 
devoted to the Commodore 
VIC-20, 64, and Max compu¬ 
ters. The VIC International 
Computer Knowledge Infor¬ 
mation Exchange (VICKIE) 
membership fee is $20 a year 
and $17.50 for students. Sam¬ 
ple newsletters are available 
for $1, For further informa¬ 
tion, write to John Rosen- 
garten, VICKIE, 3822 North 
Bell Ave., Chicago, IL 60618. 


Using the 
Osborne 1 

The Os/ Tech newsletter is 
designed to pass along tips 
that owners of the Osborne 1 
have learned as well as to an¬ 
nounce new products and 
software. It is produced six 
times a year. Subscriptions are 
$9 within the U.S. Os/ Tech 
will be produced in Spanish if 
there is enough demand. For 
more information, contact 
Os/Tech, POB 517, Clear¬ 
water, FL 33517, or call (813) 
446-7239. 


Alternate 
with the Update 

Computer Update is pro¬ 
duced every other month by 
the Boston Computer Society 
(BCS). Subscription to the 
magazine is free with BCS 
membership. BCS contains 19 
user/interest groups. Annual 
membership is $20, students 
are $12, and the international 
fee is $40, For further informa¬ 
tion, write to the Boston 
Computer Society Inc., Three 
Center Plaza, Boston, MA 
02108, or call (617) 367-8080. 
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Clubs and Newsletters 


In Less Than 3 Minutes 

Your IBM Model 50, 60, 65, 75, or 85 
Electronic Typewriter 

can be an RS232C PRINTER or TERMINAL 



CALIFORNIA MICRO COMPUTER Models 5060 and 
5061 can be installed easily and require NO modifications 
to the typewriter. 


For additional information contact: 


CALIFORNIA MICRO COMPUTER 
9323 Warbler Ave., Fountain Valley, CA. 
92708 (714)847-4141 


WINTERHALTER & ASSOCIATES, INC. 
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SOFTWARE FOR YOUR MICROCOMPUTER 


iiism 

SIILOKA 

Software for Your Microcomputer 

313 N. First Ann Arbor , Mt 48103 313-662-2002 


Amateurs Meet 
In New Jersey 

The Amateur Computer 
Group of New Jersey (ACG- 
NJ) produces a monthly news¬ 
letter that is available with 
membership in the group- The 
annual membership fee is $14 
in the U.S. and Canada, and 
$27 overseas. For more infor¬ 
mation, write to the Amateur 
Computer Group of New 
Jersey Inc., POB 319, South 
Bound Brook, NJ 08880. 


Puget Sound 
and Beyond 

The Northwest Computer 
Society meets on the first and 
third Thursdays of each 
month at 7:30 p.m. at Seattle 
University. The annual mem¬ 
bership fee is $12 and entitles 
you to receive the newsletter, 
The Northwest Computer 
News . For further informa¬ 
tion, write to the Northwest 
Computer Society, POB 4193, 
Seattle, WA 98104, 


Electronics 
In Japan 

What's Happening in Elec¬ 
tronics, a newsletter produced 
in Japan by Fujitsu Ltd., pro¬ 
vides news briefs on com¬ 
puters and communications- 
related fields in the Japanese 
electronics industry. For fur¬ 
ther information, contact the 
Editorial Office, IRM Inc., 
Rosei Building, 4-2, Higashi 
Azabu 1-chome, Minato-ku, 
Tokyo 106, Japan, 


High-Tech 

News 

Technology Trends News¬ 
letter, produced monthly by 
DM Data, documents the im¬ 
pact of high-technologies on 
business and investments. The 
annual subscription is $295. 
Send inquiries to DM Data 
Inc., Suite 700, 6900 Camel- 
back Rd,, Scottsdale, AZ 
85251, or call (602) 945-9620. 


Audit & Account 

The Software Newsletter, 
published quarterly by 
Coopers & Lybrand's Com¬ 
puter Audit Assistance Group 
(CAAG) and the National 
EDP (Electronic Data Process¬ 
ing) Auditors Foundation, 
focuses on the uses of soft¬ 
ware for auditing and ac¬ 
counting. For further informa¬ 
tion, call Kathleen Flynn at 
(212) 903-3112, or write to 
Coopers & Lybrand, CPA, 
1251 Avenue of the Americas, 
New York, NY 10020. 


Medically Speaking 

Trinity Computing Systems 
offers its newsletter. Currents , 
about medical microcomput¬ 
ing systems, free to profes¬ 
sionals in cardiology, radio¬ 
logy, internal medicine, and 
biomedical engineering. To 
subscribe to Currents, write to 
Trinity Computing Systems 
Inc., Suite 408, 1020 Hol¬ 
combe Blvd,, Houston, TX 
77030, or call (800) 231-2445; 
in Texas, (713) 790-1894. ■ 


if you would /ike BYTE readers to know about your club or 
newsletter send the details accompanied by no more than one 
newsletter to Clubs and Newsletters, BYTE Publications, POB 372, 
Hancock, NH 03449, Overseas groups are encouraged to par¬ 
ticipate. Please allow at least three months for your announce¬ 
ment to appear. 
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Ask BYTE 


Conducted by Steve Clarcla 


More on 
VIC Adapters 

Dear Steve, 

V our response to Mr. 
Mcllwee's question about 
VIC-20 cassette adapters bears 
greater amplification, (See 
'VIC Cassette Adapter," Oc¬ 
tober 1982 BYTE, page 453,) 

For example, the VIC's F-6 
pinout must be used to signal 
the computer that cassette 
operation is in progress. In ad¬ 
dition, I found that the write 
signal tends to overdrive the 
recorder and must be at¬ 
tenuated and rolled off in fre¬ 
quency. 

Figure 1 is a circuit that I 
k-i O- 

B-2 

C - 3 

TO VIC- 20 ( 

D“* □>- 

E-5 O- 

F-6 O- 

Figure 1: Mr. Kings circuit. 


devised which worked well 
with a Radio Shack Realistic 
recorder. The volume control 
must be set for 6 or above to 
assure a saturated (square 
wave) signal to the VIC-20, 

When the computer re¬ 
quests 'press record and play 
on tape/' the operator reacts 
accordingly, and the play 
switch signal (Si) to the com¬ 
puter is dosed. At the end of a 
save, the recorder is stopped 
and SI opened, A similar ac¬ 
tion is taken during a load 
operation, 

I don't know if this circuit 
will work with all recorders, 
Charles A, King 
McLean, VA 


The VIC-20 is designed for 
digital input signals and not 
the normal analog output of 
the standard recorder. It can 
be made to work with a stan¬ 
dard recorder, but it*$ very 
finicky and recorder-depen- 
dent. 

A standard cassette re¬ 
corder can be made to work 
properly with the VIC-20 if a 
simple interface circuit is used. 
William R. Hales article 'Add 
a Cassette interface to Your 
VIC-20 f ' (March 1982 BYTE , 
page 272) gives the necessary 
information. Note that the 
Play switch must be grounded 
during playback or the V7C 


will not know that the 
recorder is running. The 
volume level is rather touchy 
for proper operation and can 
be more easily adjusted if a 
pair of LEDs (light-emitting 
diodes) are connected back- 
to-back across the recorder 
audio output (i.e., earphone 
jack or equivalent). Also see 
Dr. Milan D, Chepko's article 
How to Build an Inexpensive 
Cassette Level Indicator " 
(September 1981 BYTE, page 
435). Adjust the volume con¬ 
trol until one of the LEDs 
begins to flicker steadily and 
all will work fine. . . Steve 
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Expanding 
the Z80 Computer 

Dear Steve, 

I am a graduate student in 
mathematics at the University 
of Tennessee, I have supple¬ 
mented my education with 
personal and academic study 
in computer science and elec¬ 
trical engineering. I purchased 
your book, Build Your Own 
Z80 Computer (available for 
$17.95 from BYTE Books/ 
McGraw-Hill, FOB 400 r 
Hightstown, NJ 08520), Using 
it and other sources, I have 
designed my own version. I 
have two partners who agree 
to finance its construction. If 
could add a disk controller for 


some 5 V*- or 8-inch floppy- 
disk drives, it would be a 
much more useful product to 
us. 

Do you have any informa¬ 
tion on the design of a floppy- 
disk controller, or can you 
point me toward some litera¬ 
ture on the subject? I think 
there may be some BYTE ar¬ 
ticles on the subject; however, 
1 wouldn't have the issues be¬ 
cause my subscription began a 
little more than a year ago. 

Also, in your book, you ex¬ 
plain some of the important 
aspects of a serial interface. 
However, I would like to pur¬ 
chase a Heath/Zenith or RCA 
terminal and simply plug it in. 
Do you have any information 


on how to wire standard RS- 
232C plugs? Is there a source 
to explain RS-232C protocol? 

Finally, in an Ask BYTE 
column, you mentioned that 
you can obtain disk access by 
configuring the computer to 
an S-1Q0 bus. (See "Build 
Your Own," March 1982 
BYTE, page 444,) That sounds 
great, but where can I find the 
specifics for doing that? 

Thanks. 

Wallace G. Hynds 
Knoxville, TN 

The June 1980 BYTE con¬ 
tained an article on serial in¬ 
terfaces , "I/O Expansion for 
the TRS-80 , Part 2: Serial 
Ports" (page 42 ), that defines 


the pertinent RS-232C pinouts 
and gives theory and con¬ 
struction information on serial 
ports for a Z80-based system. 
Also , an excellent book that 
describes the interfacing of 
many computer buses to the 
S-100 is The S-100 & Other 
Micro Buses, by Elmer C Poe 
and James C Goodwin (avail¬ 
able for $9.95 from Howard 
W. Sams & Co. lnc. t 4300 
West 62nd St., POB 7092, In¬ 
dianapolis, IN 46206). 

Heres a list of articles and 
boo ks on floppy-disk con - 
trailers and interfacing the 
S-100 bus: 

"Build the Disk-80: Mem¬ 
ory Expansion and Floppy- 
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Disk Control t n by Steve Ciar - 
cict, March 1981 BYTE „ page 
36. 

"Interface a Floppy-Disk 
Drive to art 8080A-Based 
Computer /' by John Hoep- 
pner, May 1980 BYTE, page 
72. 

Interfacing to S-100/IEEE 
696 Microcomputers, Sol 
Libes and Mark Garetz. 
Berkeley, CA: Osborne/ Mc- 
Graw-Hill, 1981 f $15. 

"Build a Super Simple 
Floppy-Disk Interface, ** by 
James Nicholson and Roger 
Camp r Part 1: May 1981 
BYTE „ page 360: Part 2: June 
1981 BYTE f page 302 . 

. ■ .Steve 


Multichannel A ID 
Converters from 
Single Channels 


Dear Steve, 

Can I use transistors con¬ 
nected to the address lines of a 


computer to make a multi¬ 
channel A/D (analog-to-dig¬ 
ital) converter out of a single¬ 
channel A/D? 

Joel Chaney 
North Kingsville, OH 


The answer to your ques¬ 
tion is yes. However , a sim¬ 
pler method uses a CMOS 
(complementary metal-oxide 
semiconductor^ 4051-type 
bilateral switch . This device b 


the electronic equivalent of an 
8-position rotary switch. 
When it is enabled, you 
simply send it q 3-bit address, 
which allows the voltage level 
on the corresponding input 
line fo pass through to its 
single output /me. 

The 4051. along with its pin 
assignments f is shown in 
figure 2. To enable the device, 
you must ground the inhibit 
pin. To get it to work with 
negative-going analog signals, 
you must connect pin 7 to a 
—5-volt supply. This pin can 
be grounded with positive- 
only voltages. 

If you are interested in 
/earning more about CMOS 
devices, pick up a copy of the 
CMOS Cookbook, by Don 
Lancaster. It costs $13.95 and 
is published by Howard W. 
Sams & Company. . . .Steve 
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Figure 2: The 4051-type bilateral switch and its pin assignments. 


INVENTORY CONTROL LIKE THE BIG GUYS 




-AT LITTLE GUY PRICES 

ARBA SYSTEM: Real time inventory control 
that starts with the ARBA RS-232 cash register 
and offers sophisticated Point of Sale and In¬ 
ventory Control software. 


ARBA Register 

RS232 interface.. . Utilizes 
standard ASCII encoding... Twin 
Display Windows. . . Receipt and 
Detail Tapes... Cash, charge, 
received on account, paid out, 
void, discount keys.. . 11 key 
numeric pad.,. Tax, non lax 
functions.. . 


ARBA Register available separately. . 


ARBA Point of Sale 

Prints price tags... Generates 
part numbers.. . Reports up to 99 
Departments. . . Reports sales by 
employee... Item exception 
reports.. . Refund, void, paid out, 
discount reports by employee... 
Accommodates all ARBA Register 
keystrokes. .. 


, SI 295 00—Suggested Petal I 


Accounting Plus * Inventory Control 

Up to 65,000 items... 12 digit 
alpha/numeric part number.,. 
Recommended order report. .. 

Sales analysis by department 
Item or vendor. .. Gross margin 
analysis... Stock status 
reports.. ■ Year to date activity. .. 
Integrates with Accounting 


Also available - Accounting Plus* General Ledger, Receivables, Payables, Payroll, Purchase Order.. 
Runs under CP/ M * * and MPrM' ‘ 



ARBA Fine Business Computing Corporation 

890 East Roosevelt Road 

Lombard. Illinois 60148 (312) 620-8566 


Plus.. . 

Circle 465 on inquiry card. 


*TM Software Dimensions Inc ,, Citrus Heights, Calif 
'TM Digital Research, Pacific Grove, California 

DEALER INQUIRIES WELCOME 











































Homebrewers 

Nightmare 

Dear Steve, 

I have been attempting to 
interface National Semicon¬ 
ductor's MM58267A real-time 
clock integrated circuit to an 
Apple II I/O expansion bus. I 
have been using your article 
"Everyone Can Know the Real 
Time" as a reference (May 
1982 BYTE, page 34). 1 have 
constructed a circuit (figure 3) 
on a Vector Plugboard. The 
MM58167A MGS (metal- 
oxide semiconductor) is sen¬ 
sitive to static, so it requires 
special handling procedures. 
When I installed the clock 
device, 1 found that only two 
of the seven registers could be 
accessed correctly. Some of 
the counters and registers 
were stuck on illegal values 
(only binary-coded decimal 
values are allowed), but the 
thing was apparently keeping 
time. 

1 asked the vendor, Jameco, 
of Belmont, California, to 
replace the device, which it 
did. The new chip's registers 
can be accessed properly, and 
it, too, seems to keep time. 
However, it doesn't respond 
to the GO command, so 1 
can't set it. Finally, the 
seconds output is stuck on 
hexadecimal FF, 

In both cases, I was careful 


to take all the precautions 
necessary with MOS devices, 
so I'm sure that I haven't 
caused the problem. How can 
[ tell if it's the chip or the inter¬ 
face that's the culprit? Also, 
what is the "test mode" listed 
in table 1 of your article? 
Edward Beighe 
Bethlehem, PA 

You have just experienced 
the dilemma of every hard¬ 
ware buff: "is it me or is it the 
chip?" The best way to test an 
LSI (large-scale integration) 
chip is to substitute another , 
The specification sheets de¬ 
scribe the function of the de¬ 
vice , and it s usually possible 
to set up a known condition 
on the input side and test for a 
correct output. If some of the 
outputs are correct and some 
are not r the chip can usually 
be suspected « 

From the symptoms that 
you describe, if sounds like 
you have a defective chip . 
While you may have taken 
the proper handling precau¬ 
tions, its possible that some¬ 
one before you did not. 

Other clock chips use the 
test mode for production test¬ 
ing. It speeds up certain func¬ 
tions so that the counting rate 
can be verified. It is nof in¬ 
tended to be used in normal 
operation , , , , Steve 
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Figure 3: Mr. Beighes circuit. 


Where to Catch the 
S-100 Bus Standard 

Dear Steve, 

How can I get a copy of the 
IEEE $-100 bus standard? 

Chip Wiggs 
Miami, FL 

Order copies of IEEE-696, 
as the 5-100 bus standard is 
known t from the IEEE Service 
Center, 445 Hoes Lane , Pis- 
cataway, N} 08854 , (201) 

981-0060. Write or call for the 
latest price and shipping de¬ 
tails. 

Information on this bus and 
many other buses can be 
found in the excellent book 
The S-100 & Other Micro 
Buses, by Elmer C Poe and 
James C Goodwin. It's pub¬ 
lished by Howard W. Sams & 
Company (2981). Abo see 
"The IEEE Standard for the 
S-100 Bus," by Mark Qirefz 
(February 1983 BYTE, page 
272). . . Steve* 


In ' Ask BYTE," Steve Clar* 
aa answers questions on any 
area of mrc recomputing. The 
most representative ques¬ 
tions received each month 
wili be answered and pub¬ 
lished Do you have a nag¬ 
ging problem? Send your in¬ 
quiry to: 

Ask BYTE 
cto Steve Garcia 
RGB 502 

Gfastonbury CT 06033 
if you are a subscriber to 
The Source, chat with Steve 
JTCE3 17) directly Due to the 
high voiume of inquiries, per¬ 
sonal replies cannot be 
given Be sure to include 
Ask PYTE" in the address. 


New Inmac Catalog | 

jam-packed 
with computer/ 
wp supplies. 

Yours free! 



Accurately called ~ttie biblsof Ihe industry; irs 
loaded with great products and Ideas lor your 
personal computer, minkiorrpulerar wOfd- 
processing system. Vbu f H enjoy: 

■ One j stop shopping. Over 2,000 products 
Id choose from 

■ test ordering. Mail, phone, orTWJt 
Vstbal PQ J s welcome 


■ Fast deltafy. 24-hour shipment. Over¬ 
night emergency shi pmants available. 

■ 45-day trial. Full mlund 4 nol cample leiy 
satisfied 

m Guaranteed quality. AH products ftett- 
iestedto highest standards 

■ Umar shipping costs. 7 fully stocked 
dlstribulton centers serving the U S. 


I 

I 

I 


Send today tor j tear two 100-page Inmac catalog. Or phone {408} 727-1970. 


Catalog Depl.. 2465 Augustine Drive, Santa Clara, CA 95051 


() 


NAME 


PHONE 


COMPANY 


ADDRESS 


I 


CITY 


STATE 


ZIP 


107120 


Cirde 200 on inquiry card. 
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April 1983 


April-May 

Courses in C Language and 
Unix, various sites through¬ 
out the U.S. Three 5-day 
courses are offered by Plum 
Hall Inc. The "C Program 
ming Workshop/' a hands-on 
course, covers all aspects of 
the C language for individu¬ 
als able to program in anoth¬ 
er language. The "Advanced 
C Topics Seminar" covers ef¬ 
ficiency, portability, reada¬ 
bility, debugging, packaging, 
and interfacing. The "Unix 
Workshop" is an introduc¬ 
tory course that focuses on 
software development. Each 
course fee is $1000. For 
details, contact Joan Hall, 
Plum Hall Inc,, 1 Spruce 
Ave., Cardiff, NJ 08232, 
(609) 927-3770. 

April-May 

Information Processing Semi¬ 
nars, various sites through¬ 
out the U.S. Datapro Re¬ 
search Corporation offers 
more than 35 seminars about 
information processing* 
Among the titles are "Opti¬ 
mizing Source Data Entry: 
Design Techniques," 'User 
Friendly Information Deliv¬ 
ery: Approaches to Online 
Systems Development," and 
"Distributed Systems Design: 
Microcomputers to Main¬ 
frames," These courses can be 
presented on an in-house 
basis. For a seminar catalog, 
contact Datapro Research 
Corp,, 1005 Underwood 
Blvd., Delran, NJ 08075, 
(800) 257-9406; in New 
Jersey, (609) 764-0100. 

April-June 

Computer Literacy for Law¬ 
yers, various sites throughout 
the U.S, This seminar is in¬ 
tended to introduce attorneys 
to basic computer concepts 
and their application to the 
p rac tice of law, S ub j ects 
covered include specific ways 


that computers can assist in 
operating legal practices, 
how computers can help law¬ 
yers service clients more ef¬ 
fectively, and the uses, costs, 
and benefits of using com¬ 
puters in legal practice. The 
fee for each participant is 
$550, which includes refer¬ 
ence materials. Group dis¬ 
counts are available. For fur¬ 
ther information, contact 
Kathryn Mann, Center for 
Legal Studies, 1925 Arch St., 
Philadelphia, P \ 19103, 
(215) 732-6999. 

April-June 

Computer Showcase Expos, 
various sites throughout the 
U.S, This popular show will 
be held in several major cities 
between April and June. For 
a schedule, contact The Inter¬ 
face Group, 160 Speen St,, 
POB 927, Framingham, MA 
01701, (800) 225-4620; in 

Massachu setts, (617) 879- 

4502. 

April-June 

Courses from Q.E.D. Infor¬ 
mation Sciences, various sites 
throughout the U.S. Some of 
the courses listed are "Sys¬ 
tems Analysis Workshop/' 
"Project Management and 
Control," and "Data Analy¬ 
sis/' Address inquiries to 
Priscilla Goudreault, Q.E.D. 
Info rma t i on Sciences Inc., 
Q.E.D. Plaza, POB 181, 
Wellesley, MA 02181, (800) 
343-4848; in Massachusetts, 
(617) 237-5656. 

April-June 

Data Processing Courses, the 
Hartford Graduate Center, 
Hartford, CT. Among the 
courses being offered are 
"ANS COBOL Programming 
Workshop 1" and "CICS/VS 
Command Level Coding 
Workshop/' Hartford Grad¬ 
uate Center data-processing 
courses are available for on¬ 
site presentation. For details, 
con tac t Don FI o rek, T he 
Hartford Graduate Center, 


275 Windsor St., Hartford, 
CT 06120, (203) 549-3600, 
ext. 252, 253, or 254. 

April-June 

Fourth Generation Method¬ 
ologies and Seminars of Ex¬ 
cellence, various sites 
throughout the U.S. The five- 
day "Fourth Generation 
Methodologies" seminar ex¬ 
plores information engineer¬ 
ing, application creation 
methodologies, and manage¬ 
ment patterns. James Martin 
will be the seminar leader. 
The fee is $1495. 

Some of the areas covered 
by the "Seminars of Excel¬ 
lence" are local data net¬ 
works, relational databases, 
and distributed database sys¬ 
tems. Fees range from $795 to 
$950. Details on these semi¬ 
nars are available from the 
Technology Transfer Insti¬ 
tute, 741 10th St., Santa 
Monica, CA 904D2, (213) 

394-8305. 

April-June 

Intel Microcomputer Work¬ 
shops, various sites through¬ 
out the U.S. Among the 
workshops to be held are "In¬ 
troduction to Microproces¬ 
sors" and "iAPX 86, 88, 186 
Microprocessors." Intel Cus¬ 
tomer Training Courses are 
available for on-site presenta¬ 
tion. For details, contact Intel 
Corp., Mail Stop SV3-1, 3065 
Bowers Ave., Santa Clara, 
CA 95051. 

April-June 

Intensive Seminars of Interest 
to Data Processing Profes¬ 
sionals, Boston metropolitan 
area. Among the two- to five- 
day seminars offered are 
"Project Management" and 
"Systems Design." Registra¬ 
tion fees range from $495 to 
$975. For a seminar bulletin, 
contact Ms. Ginny Bazarian, 
Office of Continuing Educa¬ 
tion, Higgins House, Worces¬ 
ter Polytechnic Institute, 
Worcester, MA 01609, (617) 
793-5517. 


April-June 

Management Development 
Programs, 1 rovidence, RI, 
Boston, MA, and Hartford, 
CT. The Center for Manage¬ 
ment Develof ment offers 
seminars in a variety of areas, 
including communications, 
industrial relations, and elec¬ 
tronic data processing. Many 
of the Center's programs can 
be conducted on location for 
your organization. For com¬ 
plete information, contact 
The Center for Management 
Development, Bryant Col¬ 
lege, Smithfield, RI 02917, 
(401) 231-1200, ext. 314, 

April-June 

Professional Development 
Seminars, various sites 
throughout the U.S. Data 
communications, database 
management, software and 
systems, and computer-aided 
design/manufacturing are 
some of the areas investigated 
in seminars offered by the In¬ 
stitute for Advanced Tech¬ 
nology. For a detailed cata¬ 
log, contact the Registrar, In¬ 
stitute for Advanced Tech¬ 
nology, Control Data Corp., 
6003 Executive Blvd., Rock¬ 
ville, MD 20852, (800) 

638-6590; in Maryland, (301) 
468-8576. 

April-June 

Seminars in Simulation, 
Management, Statistics, and 
Computer Science, various 
sites throughout the U.S. 
"Simulation Modeling for 
Decision Making," "Database 
Design," and "Satellite Com¬ 
munications Technology” are 
some of the topics to be pre¬ 
sented. For information, con¬ 
tact the Institute for Profes¬ 
sional Education, POB 756, 
Arlington, VA 22216, (703) 
527-8700. 

Aprit-July 

Courses from Integrated 
Computer Systems, various 
sites throughout the U.S. 
Course titles include "Com- 
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puter-Aided Design and 
Manufacturing/ 1 "'Computer 
Graphics," "Hands-On 
Pascal Workshop," "Defining 
Software Requirements, 
Specifications, and Tests/' 
and "Computerized Robots." 
Fees range from $695 to $845. 
For information, contact 
Ruth Dordick, Integrated 
Computer Systems, 3304 
Pico Blvd,, FOB 5339, Santa 
Monica, CA 90405, or call 
(213) 450-2060. 

April-July 

Productivity '83, various sites 
throughout the ICS, and 
Canada. This is Hewlett- 
Packard's hands-on showcase 
of more than 32 computer 
products and 17 seminars. It's 
designed to provide data- 
processing professionals and 
novices answers to problems 
confronting the industry. For 
details, call (800) 453-9500. 

April-July 

Technical Courses from 
ZiJog, Campbell, CA. A wide 
variety of such courses as 
'The Computer: A Survey 
Course" and "C Programm¬ 
ing" are offered. Fees range 
from $175 to $875. For a 
complete schedule, contact 
Zilog Inc., Training and 
Education Department, 1315 
Dell Ave., Campbell, CA 
95008, (408) 370-8092. 


April-October 

Courses from the AMA, 
various sites throughout the 
U.S. The American Manage¬ 
ment Associations (AMA) of¬ 
fers an on-going series of 
seminars in such areas as 
human resources, informa¬ 
tion systems, and manufac¬ 
turing and technology man¬ 
agement. I n-h ouse d e veto p - 
ment and training seminars 
can be arranged. For infor¬ 
mation on AMA membership 
or seminar particulars, con¬ 
tact the American Manage¬ 
ment Associations, 135 West 
50th 5t., New York, NY 
10020, (212) 586-8100. 


April-December 

IEEE Conferences and 
Meetings, various sites 
around the world. The In¬ 
stitute for Electrical and Elec¬ 
tronics Engineers (IEEE) 
sponsors conferences, meet¬ 
ings, and workshops cover¬ 
ing high-technology issues. 
For details, contact the IEEE 
Computer Society, Suite 300, 
1109 Spring St., Silver Spring, 
MD 20910, (301) 589-8142. 

April 10-13 

APL83, Sheraton Washing¬ 
ton Hotel, Washington, DC. 
This conference and exhibi¬ 
tion includes hands-on dis¬ 
plays and presentations of 
technical papers. For details, 
contact D & S Whyte Asso¬ 
ciates, Conference and Ex¬ 
hibits Manager, Suite 200, 
117 King St., Alexandria, VA 
22314, (703) 548-2802. 

April 10-15 

Data Processing Training 
Managers' Workshop, 

Dallas, XX. This workshop is 
Intended for individuals with 
less than 18 months of ex¬ 
perience in coordinating 
data-processing programs. 
Participants will learn how to 
establish in-house education 
programs that meet manage¬ 
ment's objectives and ensure 
a high return on their 
organization's investment in 
training. The fee is $1000. 
Contact Deltak Inc., 1751 
West Diehl Rd., Naperville, 
IL 60566, (312) 369-3000. 

April 11-13 

Gate Arrays, Boston, MA. 
For full details, contact the 
Continuing Education Insti¬ 
tute, Oliver's Carriage 
House, 5410 Leaf Treader 
Way, Columbia, MD 21044, 
(301) 596-0111; on the West 
Coast, call (213) 824-9545, 

April U-13 

IBM-MVS Training Semi¬ 
nars, Chicago, IL. Two semi¬ 
nars are offered; "MVS Inter¬ 
nals Overview for Data Pro¬ 
cessing and Operations Man¬ 


agement" and "MVS Inter¬ 
nals for Systems Program¬ 
mers/' These courses run for 
IVi and 2Vi days, respective¬ 
ly, For complete information, 
contact ACTS Corp., 11910 
Gate Way, Austin, TX 78759, 
(512) 258-7869. 

April U-13 

Personal Computers for 
Scientists and Engineers, 
Center for Professional Ad¬ 
vancement, East Brunswick, 
N). Participants will learn 
how to use disk-operating 
systems, electronic spread¬ 
sheets, filing systems, and a 
word processor. Other pro¬ 
grams will be demonstrated. 
Each attendee will work with 
an Apple II Plus computer. 
Two session formats are 
available. The fee is approx¬ 
imately $750. Contact the 
Center for Professional Ad¬ 
vancement, General Informa¬ 
tion, POB H, East Bruns¬ 
wick, NJ 08816, (201) 

249-1400. 

April 11-15 

Intergraphics '83, Takanawa 
Prince Convention Center, 
Tokyo, Japan. This confer¬ 
ence and exhibition will cover 
a wide range of computer- 
graphics topics, including 
business and management 
graphics, virtual machine 
languages, and chemical and 
biochemical appli tions of 
computer graphics. Comple¬ 
menting formal programs 
will be speakers, discussions, 
and tutorials. For complete 
details, contact the World 
Computer Graphics Associa¬ 
tion, Suite 250, 2033 M St. 
NW, Washington, DC 20036, 
(202) 775-9556. 

April 12-13 

Selecting a Microcomputer 
for Scientific and Engineering 
Applications, Golden, CO. 
This short course reviews 
hardware and software tech¬ 
nology for potential buyers 
of microcomputers in relation 
to specific scientific and en¬ 
gineering applications. The 


fee is $195. Contact the Space 
Office, Colorado School of 
Mines, Golden, CO 80401, 
(303) 273-3321. 

April 12-13 

The Seventh Annual Univer¬ 
sity of Dayton Computer 
Fair, University of Dayton 
Arena. OH. This fair is spon¬ 
sored by the Office for Com¬ 
puting Activities of the Uni¬ 
versity of Dayton, It features 
terminals, computers, and 
word processors. Further in¬ 
formation can be obtained 
from Don Schumacher, Uni¬ 
versity of Dayton, 300 Col¬ 
lege Park Ave,, Dayton, OH 
45469, (513) 229-3511, 

April 12-14 

The Ninth Annual Federal 
Data Processing Expo, Con¬ 
vention Center, Washington, 
DC. More than 150 com¬ 
panies will display and de¬ 
monstrate computer and 
communications products 
and services. The conference 
portion of this event will of¬ 
fer 46 sessions on a variety of 
topics of interest to federal 
da ta -p rocessin g prof essi on - 
a Is. For further information, 
contact The Interface Group, 
160 Speen St„ POB 927, 
Framingham, MA 01701, 
(800) 225-4620; in Massachu¬ 
setts, (617) 879-4502. 

April 12-14 

The Sixth Annual Southwest 
Computer Conference- 
5WCC, Myriad Convention 
Center, Oklahoma City, OK. 
The theme of this conference 
is "Managing Information 
Technology in the '80s/' 
Seminars and an exhibition 
area are planned. For details, 
contact SWCC, POB 950, 
Norman, OK 73070, (405) 
329-3660. 

April 23-15 

Local Area Networks: Design 
and Management, Hyatt 
Hotel, Los Angeles, CA. This 
seminar is intended to provide 
an understanding of the 
theory and practical imple¬ 
mentations of local-area net- 
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works. Areas of interest in¬ 
clude techniques of evaluating 
proposals for systems, meth¬ 
ods in analyzing conflicting 
information, and probable 
future developments. The fee 
is $595; group discounts are 
available. This seminar can be 
presented within your organi¬ 
zation. Contact the Center for 
Advanced Professional Edu- 
cation Inc, 11923 North Earl- 
ham, Orange, CA 92669, 
(714) 633-9280* 

April 13-20 

Hanover Fair '83—Cebit "83, 
Hanover, West Germany. The 
Hanover Fair is one of the 
world s largest industrial trade 
fairs* Attention will be paid to 
office equipment and data- 
processing technology. More 
than 1200 exhibitors from 30 
countries will display their 
products to a crowd of more 
than 200,000. Full information 
is available from the Hanover 
Fairs information Center, 


Salem Industrial Park, FOB 
338, Whitehouse, NJ 08888, 
(800) 526-5978; in New jersey, 
(201) 534-9044. 

April 14-17 

The Second Annual New 
York Computer Show and 
Software Exposition, Nassau 
Coliseum, Uniondale, NY. 
This show features printers, 
software, hard disks, mo¬ 
dems , memory cards, car¬ 
tridges, publications, support 
services, and other peripherals 
and accessories. Admission is 
$5 for adults and $3 for chil¬ 
dren. Contact Northeast Ex¬ 
positions, 822 Boy Is ton St*, 
Chestnut Hill, MA 02167, 
(617) 739-2000, 

April 15-16 

The Thirteenth Annual Vir¬ 
ginia Computer Users Confer¬ 
ence—VC UC, Marriott Hotel, 
Blacksburg, VA. This confer¬ 
ence is organized and run by 
the Virginia Tech Student 


Chapter of the Association for 
Computing Machinery in co¬ 
operation with the Virginia 
Polytechnic Computer Sci¬ 
ence Department. Topics of 
interest include Ada, human 
factors, and computer graph¬ 
ics. For more information, 
contact Luanne Melown or 
Paula Brimer, Virginia Poly¬ 
technic Institute and State 
University, 562 McBryde 
Hall, Blacksburg, VA 24061, 
(703) 961-6931* 

April 15-17 

Applefest, Convention Cen¬ 
ter, Anaheim, CA* This event 
features conferences, work¬ 
shops, and panel discussions 
designed to show users how to 
effectively use their Apples. 
Approximately 350 exhibitors 
will participate. For more in¬ 
formation, contact Northeast 
Expositions, 826 Boylston St., 
Chestnut Hill, MA 02167, 
(800) 841-7000; in Massachu¬ 
setts, (617) 739-2000. 


April 15-17 

The Use of Computers in Psy¬ 
chology, Hilton, Wilmington, 
NC. With a focus on micro¬ 
computers, the five planned 
symposia will cover such 
issues as statistical and thera¬ 
peutic applications and the use 
and misuse of microcompu¬ 
ters in psychological assess¬ 
ment. For complete details, 
write to Steven R. Edelman, 
Association of Eastern North 
Carolina Psychologists, 105 
Lou Dr., Goldsboro, NC 
27530. 

April 16 

The First Annual Oak Ridge 
Manifest/Computerfest, Civic 
Center, Oak Ridge, TN. Man¬ 
ufacturer displays, trading op¬ 
portunities, technical talks, 
demonstrations, and hourly 
door prizes will highlight this 
show. For further informa¬ 
tion, write to the Oak Ridge 
Amateur Radio Club Inc*, 
FOB 291, Oak Ridge, TN 
37830. 



SuperBrain II™- CompuStar" Network Systems 



Excellent dealer & EOM discounts 
CMC's own national on-site service 
Toll-free Ordering & technical assistance 


Six'month warranty 
High resolution graphics 
System support training 
in our facilities 


Module replacement 
Advertising co-op 
After-sale support 

CMC MSO OFFERS 

* Optional green phosphor screen 

• Enhanced DOS software with advanced files 
directory, diagnostics, disk editor, communications 
software and others 


SOFTWARE, PERIPHERALS FOR SUPERBRAIN COMPUSTAR 


SOFTWARE 

Accounting Plus Microsolt 
Wordstar 


dBase II 
Micropian 
Prof i I plan 
Bisynch SO 
C Basic II 


M Basic 
Fori ran 80 
Cobol 80 
M/T Pascal 
P/Lt 80 
Spellguard 
Spellstar 


PRINTERS 

Dates on th 
Epson 
C Itoh 
Qkidata 
NEC 

Starwriter 

F10 


MODEMS 

Anderson-Jacobson 
CAT Novation 

HARD DISKS 

CMC Targa 
Corvus 

MEDIA 

Dysan 
Verba tini 


MISC. 

Line Filters 
Power Supplies 
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liE SYSTEMS 



CMC iN MA iONAL 

X DMskni d CompgUr Marketing Corporation 

11058 Main Slreel. Surfe 220 
Bellevue, W^shirkgton 

TELEX: 152556 SEXTXC 


CompuStar 
Hard Disk 
Systems 

10mb, 32mb & 96mb 

Control Data Corp. 
Phoenix Drives 
9448-96 CMD 
9448-32 

LOWEST PRICES 
ANYWHERE! 


For Information Call (206)453-9777 
To Order. Coll Toll-free 1-800-426-2963 
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April 16-17 

The Eighth Annual Trenton 
Computer Festival, Trenton 
State College, NJ, This festival 
includes short courses, user 
group meetings, demonstra¬ 
tions, commercial exhibits, 
and a flea market. Admission 
for the two days is $5. Con¬ 
tact Dr, Allen Katz, Trenton 
State College, Hill wood Lakes 
CN S50, Trenton, NJ 08625, 
(609) 771-2487. 

April 13-20 

Personal Computers for 
Scientists and Engineers, East 
Brunswick, NJ. For details, see 
April 11-13. 

April 18-21 

The Thirteenth International 
Symposium on Industrial 
Robots and The Robots 7 
Conference and Exposition, 
Conrad Hilton Hotel and Mc¬ 
Cormick Place, Chicago, IL. 
The theme for this event, "Ro¬ 
botics; The Emerging Chal¬ 
lenge," will be investigated 


through more than a dozen 
conference sessions, four 
special forums, and three 
basic sessions. More than 150 
companies will exhibit in¬ 
dustrial robots and compo¬ 
nents, This event is cospon¬ 
sored by Robotics Interna¬ 
tional of the Society of Manu¬ 
facturing Engineers (RI/SME) 
and the Robot Institute of 
America (RIA). Details are 
available from Ms. Pat Van 
Doren, SME Technical Activi¬ 
ties, One SME Dr t , FOB 930, 
Dearborn, MI 48128, (313) 
271-1500, ext. 369. 

April 18-22 

Auditing in the Contempor¬ 
ary Computer Environment, 

Las Vegas, NV. This course is 
designed for internal auditors 
and financial and data-pro- 
cessing professionals. Partici¬ 
pants will learn a compre¬ 
hensive audit approach for 
computer-based systems, in¬ 
cluding how to evaluate con¬ 
trols and how to design a pro¬ 


gram of tests using question¬ 
naires, checklists, software 
tools, and flowcharts. Contact 
Marge Umlor, EDP Auditors 
Foundation, 373 South 
Schmale Rd., Carol Stream, 
IL 60187, (312) 682-1200, 

April 18-22 

Auditing Integrity Controls in 
the Contemporary Computer 
Environment, Las Vegas, NV. 
This program is designed to 
provide an overview of the 
computer environment, its 
controls, and its interrelation¬ 
ships. It combines theoretical 
and practical approaches for 
electronic data-processing 
auditing, with an emphasis on 
integrity controls and related 
operational concerns. Further 
details are available from 
Marge Umlor, EDP Auditors 
Foundation, 373 South 
Schmale Rd,, Carol Stream, 
IL 60187, (312) 682-1200. 

April 18-22 

Digital Communication and 


Satellite Systems, University 
of California, Los Angeles. 
For details on this short 
course, contact the UCLA Ex¬ 
tension Short Course Pro¬ 
gram, FOB 24901, Los 
Angeles, CA 90024, (213) 

825-1295 or (213) 825-3344. 

April 19-20 

Workspace 83, Civic Audito¬ 
rium, San Francisco, CA. This 
show will feature the latest in 
electronic office furnishings, 
systems, and services for cor¬ 
porate, institutional, and 
commercial offices. Exhibits 
will include open-plan sys¬ 
tems, lighting, fabrics, acces¬ 
sories, and telephone systems. 
Seminars and workshops re¬ 
lating to automated office 
space will be held. For details, 
contact The Charles Co., 
Suite 500, 44 Montgomery 
St,, San Francisco, CA 94104, 
(415) 931-8255, 

April 19-21 

Electro/83—High-Technology 


H&rpa&« INDUSTRIES, INC. 


In Texas Orders 
Questions & Answers 
1-713-392-0747 


22511 Katy Freeway 
Katy (Houston) Texas 77450 


To Order 
1-800-231-3680 
800-231-3681 


SAVE BIG DOLLARS ON ALL TRS-80* HARDWARE & SOFTWARE 


TRS-8G® BY RADIO SHACK. Brand new in canons delivered. Save state sales tax. Texas residents add only 5% sales tax. 
Open Mon.-Fri. 9-6 f Sat. 9-1. We pay freight and insurance. Come by and see us. Call us for a reference in or near your city. 
Ref: Farmers State Bank, Brookshire, Texas. 


WE OFFER ON 
REQUEST 

Federal Express (Overnight Delivery) 0 

Houston Intercontinental 0 

Airport Delivery (Same Day) 

U.P.S. BLUE (Every Day) 0 

References from people who have 0 

bought computers from us probubly in 
your city. We have thousands of 
satisfied customers. WE WILL NOT BE 
UNDERSOLD! 


ED McMANUS 




No Tax on Out of Texas Shipments! 

Save 
10 % 15 % 

OR MORE 

Telex 77-4132 (Fleks Hou) 

y THS 80 is a flustered Trademark of Tandy Coro 


WE ALWAYS 
OFFER 

0 We accept Master Card, VISA, 
and American Express. 

0 We use Direct Freight Lines. No 
long waits. 

0 We always 211 the freight and 
insurance 

0 Toll free order number 

0 Our capability to go to the giant 
TRS-BO* Computer warehouse S 
hours ewsy, in Ft. Worth, Texas, 
to keep you in stock. 

JOE McMANUS 
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Electronics Exhibition and 
Convention, Coliseum and 
Sheraton Centre, New York, 
NY, This show runs concur- 
rently with the Mini/Micro- 
Northeast exposition. For in¬ 
formation, contact Electronic 
Conventions Inc*, 999 North 
Sepulveda Blvd., El Segundo, 
CA 90245, (800) 421-6816; in 
California, (800) 262-4208 or 
(213) 772-2965. 

April 19-21 

Infocom 83, Town and Coun¬ 
try Hotel, San Diego, CA. 
The theme for this second an¬ 
nual joint conference of the 
IEEE Computer and Commu¬ 
nications Societies is "Com¬ 
puters and Communications 
Integration: Reality and Illu¬ 
sion." Topics of interest in¬ 
clude computer network ar¬ 
chitectures , computer com¬ 
munications standards, and 
integrated services digital net¬ 
works. A series of tutorials 
will be held the day before this 
conference begins* For further 
information, contact the IEEE 
Computer Society, POB 639, 
Silver Spring, MD 20901, 
(301) 589-3386. 

April 19-22 

Applied Time Series Analysis, 
Columbia Inn, Columbia, 
MD, For full details, contact 
the Continuing Education In¬ 
stitute, Oliver's Carriage 
House, 5410 Leaf Treader 
Way, Columbia, MD 21044, 
(301) 596-0111; on the West 
Coast, call (213) 824-9545. 

April 20-22 

Local Area Networks: Design 
and Management, Hilton Inn, 
Natick, MA, For details, see 
April 13-15, 

April 20-22 

Symposium on Computer- 
Aided Geometry Modeling, 
Hampton, VA. For informa¬ 
tion, contact John Shoosmith, 
Mail Stop 125, NASA Langley 
Research Center, Hampton, 
VA 23665, (804) 827-3466. 


April 21-22 

Broadband Local Networks. 

Washington, DC, This pro¬ 
gram is the first of four parts 
in the Architecture Technol¬ 
ogy Corporation's 1983 
Forum Series. The series will 
bring together manufacturers 
and users of local network 
schemes to exchange views 
and information in an infor¬ 
mal setting. The format in¬ 
cludes presentations, panel 
discussions, and a techno¬ 
logical summary. The cost is 
$395 per person. For addi¬ 
tional information, contact 
the Architecture Technology 
Corp*, FOB 24344, Minnea¬ 
polis, MN 55424, (612) 

935-2035, 

April 21-22 

Computers in Construction, 
New York, NY. This seminar 
is designed to assist construc¬ 
tion contractors and construc¬ 
tion management firms in ac¬ 
quiring computer systems. 
The registration fee is $395. 
For further information, con¬ 
tact CLP Information Services 
Inc., 1105-F Spring St., Silver 
Spring, MD 20910, (301) 

589-7933. 

April 21-22 

Individualized Language 
Teaching Through Microcom¬ 
puter-Assisted Instruction, 

Tampa, FL, This seminar will 
provide the theoretical back¬ 
ground and hands-on experi¬ 
ence necessary to enable par¬ 
ticipants to make practical use 
of microcomputer-assisted 
language instruction. For a 
brochure, contact Ms, Anita 
Mires, American Language 
Academy, Suite 200, 11426 
Rockville Pike, Rockville, 
MD 20852, (301) 984-3400. 

April 21-24 

Virginia/Carolina* Computer 
Show and Office Equipment 
Exposition, Pavilion Exhibi¬ 
tion Center, Virginia Beach, 
VA, For details, contact Dee 
Harris, Computer Expositions 


Inc., POB 3315, Annapolis, 
MD 21403, (800) 368-2066; in 
Maryland, (301) 263-8044. 

April 22 

Microcomputers in Physics 
Instruction. Wilkes College, 
Wilkes-Barre, PA, This ses¬ 
sion is sponsored by the Cen¬ 
tral Pennsylvania Section of 
the American Association of 
Physics Teachers. For infor¬ 
mation, contact F, J, 
Donah oe, Wilkes College, 
Box 111, Wilkes-Barre, PA 
18766. 

April 22-22 

The Third Annual Role of the 
Computer in Education Con¬ 
ference. New Trier High 
School-West, Northfield, FL* 
This show is sponsored by 
Micro-Ideas* The keynote 
speaker will be Arthur 
Luehrmann* Further informa¬ 
tion is available from Richard 
Nelson. Micro-Ideas, 1335 
North Waukegan Rd., Glen¬ 
view, IL 60026, (312) 

998-5065. 

April 24-29 

Data Processing Training 
Managers' Workshop, San 
Francisco, CA* For details, see 
April 10-15* 

April 24-29 

The HP 3000 International 
Users Group Conference, 

Montreal, Quebec, Canada. 
The theme for this conference 
is "Systems Designed with 
Users in Mind." Technical 
papers, vendor exhibits, and a 
lecture by Isaac Asimov will 
highlight this conference. Full 
details are available from Ms. 
Renaye Lee, Conference 
Manager, HP 3000 FUG, Suite 
205, 289 South San Antonio 
Rd., Los Altos, CA 94022, 
(415) 941-9960. 

April 25-27 

The 1983 Symposium on Se¬ 
curity and Privacy, Clare¬ 


mont Hotel, Oakland/Berke¬ 
ley, CA. Papers and panel ses¬ 
sions will explore such topics 
as security testing and evalua¬ 
tion, application security, and 
cryptographic protocol* For 
further details, contact the 
IEEE Computer Society, POB 
639, Silver Spring, MD 20901, 
(301) 589-3386. 

April 25-27 

Workshop on Software Engi¬ 
neering Technology Transfer, 
Konover Hotel, Miami Beach, 
FL* This workshop will probe 
some of the problems affect¬ 
ing the use of software engi¬ 
neering tools, techniques, and 
methodologies, in such areas 
as marketing, engineering, 
sales, and customer service. 
For further information, con¬ 
tact the IEEE Computer So¬ 
ciety, POB 639, Silver Spring, 
MD 20901, (301) 589-3386. 

April 25-29 

Auditing in the Contem¬ 
porary Computer Environ¬ 
ment, Oklahoma City, OK. 
For details, see April 18-22. 

April 26-28 

Exploitation '83—The HP100O 
International User Group 
Conference, Heathrow Penta 
Hotel, Heathrow, London, 
England. Papers and commer¬ 
cial exhibits about getting the 
most from your system will be 
featured* For full details, con¬ 
tact the HP1OO0 Conference 
Centre, Conference Services 
Ltd,, 3 Bute St., London SW7 
3EY, England; teh 01-584 
4226; Telex: 916054* 


April 26-28 

Info/Manufacturing and Hi¬ 
Tech 83, McCormick Place, 
Chicago, IL. These joint con¬ 
ferences and expositions cover 
information systems and ad¬ 
vanced manufacturing tech¬ 
nologies. The intent is to coor¬ 
dinate efforts and solve com¬ 
mon problems confronting 
manufacturing technology 
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and information system com¬ 
panies. More than 50 confer¬ 
ence sessions are planned, 
Topics on the agenda include 
database management and 
systems integration, office 
automation, and artificial In¬ 
tel 1 igen ce e xpert systems. 
Conference programs are 
available from Clapp & 
Poliak, 708 Third Ave., New 
York, NY 10017, (212) 

370-1100, 

April 26-29 

Comdex/Spring, Georgia 
World Congress Center and 
the Apparel Mart, Atlanta, 
GA, More than 600 com¬ 
panies will display and de¬ 
monstrate computers, word¬ 
processing systems, peripher¬ 
als, software, media, supplies, 
services, and other computer- 
related items. This third an¬ 
nual conference will offer 56 
sessions on business, mar¬ 
keting, and financial subjects 
of interest to ISOs (indepen¬ 
dent sales organizations). 
Contact The Interface Group, 
160 Speen St., POB 927, 
Framingham, MA 01701, 
(800) 225-4620; in Massachu¬ 
setts, (617) 879-4502* 

April 28-30 

Ed Com/Spring '83, Washing¬ 
ton, DC In more than 300 
session hours educators will 
address, evaluate, and analyze 
the development of computers 
in education* Demonstrations, 
seminars, hands-on exper¬ 
ience, and panel sessions will 
display hardware, software, 
and publications. For more in¬ 
formation, contact Carol 
Houts, Judco Computer Expos 
Inc,, Suite 201, 2629 North 
Scottsdale Rd,, Scottsdale, 
A Z 85257, (800) 528-2355; in 
Arizona, (602) 990-1715. 

April 28-30 

Microcomputers in Educa¬ 
tion, Cambridge, MA. This 
hands-on workshop is de¬ 
signed for teachers and ad¬ 
ministrators at all levels. 


Topics include microcom¬ 
puters in science and mathe¬ 
matics instruction, Logo, 
Pascal, machine language, 
and microcomputers and the 
education of students with 
special needs. Contact Ms. 
Sharon Woodruff, Technical 
Education Research Centers, 8 
Eliot St., Cambridge, MA 
02138, (617) 547-3890. 

April 2&30 

Teaching Math with Micro¬ 
computers, Chicago, IL, This 
seminar is designed to inform 
elementary, intermediate, and 
secondary school educators 
how to effectively use the 
microcomputer as a tool in 
mathematics teaching. Par¬ 
ticipants will be divided into 
workshop groups by academ¬ 
ic levels* Guest speakers will 
explore such areas as com¬ 
puter literacy and awareness, 
software, programming, and 
hardware selection. For 
members of the National 
Council of Teachers of 
Mathematics (NCTM), the 
registration fee is $145. For 
nonmembers, the fee is $245. 
Address inquiries to NCTM 
'83 Seminar Series, 1906 Asso¬ 
ciation Dr,, Reston, VA 
22091, (703) 620-9840, 

April 28-May 1 

The Third Annual Southwest 
Computer Show and Soft¬ 
ware Exposition, Market Hall, 
Dallas, TX. This show fea¬ 
tures printers, modems, video 
displays, plug-in boards, car¬ 
tridges, software, and support 
services. Admission is $5 for 
adults and $3 for children. Full 
details are available from 
Northeast Expositions, 822 
Boylston St,, Chestnut Hill, 
MA 02167, (617) 739-2000. 


May 1983 


May l A 

The Thirtieth International 
Technical Communication 


Conference, Sheraton-St, 
Louis Hotel, St, Louis, MO. 
This conference is sponsored 
by the Society for Technical 
Communication (STC). It 
will focus on such issues as 
industrial instruction, con¬ 
sumer education, and safety. 
For full details, contact the 
STC, 815 15th St. NW, 
Washington, DC 20005, (202) 
737-0035. 

May 2-5 

Test and Measurement World 
Expo, Convention Center, 
San Jose, CA. More than 50 
workshops wiJJ explore in¬ 
struments and techniques 
critical to performing timely 
and cost-effective failure 
analyses of microelectronic 
circuits and components. 
Topics to be addressed in¬ 
clude X-ray microradio¬ 
graphy and surface analysis 
techniques. Full particulars 
are available from Meg 
Bowen, Test and Measure¬ 
ment World Expo, 215 
Brighton Ave., Boston, MA 
02134, (617) 2S4-1445. 

May 2-6 

Auditing Integrity Controls 
in the Contemporary Com¬ 
puter Environment, Okla¬ 
homa City, OK. For details, 
see April 18-22. 

May 2-6 

Systematic Software Mainte¬ 
nance in COBOL, Chicago, 
IL. This seminar incorporates 
a mixture of structured meth¬ 
odologies, management strat¬ 
egies, solutions for effective 
testing, criteria development, 
analysis, and feedback ac¬ 
countability. Contact Edu- 
teach Inc., Suite 907, 162 
North State St., Chicago, IJ 
60601, (312) 641-1370. 

May 4-6 

The Sixth Annual Rocky 
Mountain Data Processing 
Expo and Conference, Cor¬ 
rigan Hall, Denver, CO. 
Some of the products to be 


exhibited include computers, 
word processors, graphics 
systems, peripherals, and 
support services. Complete 
particulars are available from 
Industrial Presentations 
West, Suite 304, 3090 South 
Jamaica Court, Aurora, CO 
80014, (303) 696-6100. 

May 5-7 

Teaching Math with Micro¬ 
computers, New York, NY. 
For details, see April 28-30. 

May 9-13 

The Twenty-fourth ADCIS 
International Conference, 
Marriott City Center, Den¬ 
ver, CO, The annual confer¬ 
ence of the Association for 
the Development of Compu¬ 
ter-based Instructional Sys¬ 
tems (ADOS) features work¬ 
shops, novice and technical 
programs, presentations, 
poster sessions, and exhibits. 
For more information, con¬ 
tact the ADCIS International 
Headquarters, Miller Hall 
409, Western Washington 
University, Bellingham, WA 
98225, (206) 676-2860. 

May 10-11 

Selecting a Microcomputer 
for Scientific and Engineering 
Applications, Golden, CO. 
For details, see April 12-13. 

May 10-12 

Mini/Micro-Northwest, 
Portland, OR. Running con¬ 
currently with Northcon/83, 
this show addresses such 
topics as aerospace elec¬ 
tronics, laser applications, 
and signal and image pro¬ 
cessing. Contact Electronic 
Conventions Inc., Suite 410, 
999 North Sepulveda Blvd., 
El Segundo, CA 90245, (800) 
421-6816; in California, (800) 
262-4208 or (213) 772-2965. 

May 11-15 

Computa '83: The Third In¬ 
ternational Exhibition on 
Computer and Information 
Processing Technology, 
World Trade Centre, Singa- 
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pore. Complete information 
is available from Kali man As¬ 
sociates, 5 Maple Court, 
Ridgewood, N] 07450, (201) 
652-7070. 

May 12-13 

The Fourth Annual Com¬ 
puter Law Institute, Univer¬ 
sity of Southern California 
Law Center, Los Angeles. 
This years Institute will pre¬ 
sent a program on structuring 
agreements for the distribu¬ 
tion of computer products 
domestically as well as inter¬ 
nationally. Other topics in¬ 
clude proprietary rights, anti¬ 
trust issues, and major sys¬ 
tems procurement. An op¬ 
tional session on the basics of 
computer products and tech¬ 
nology will be offered. Con¬ 
tact Ami Silverman, USC 
Law Center, University Park, 
Los Angeles, CA 90007, (213) 
743-2582. 

May 13 15 

Applefest, Bay side Exposi¬ 
tion Center, Boston, MA. 
This is the third annual Bos¬ 
ton Applefest. More than 400 
displays and booths of 
Apple-compatible products 
will be featured. Comple¬ 
menting the exposition will 
be seminars, conferences, 
workshops, and panel discus¬ 
sions, Call or write Northeast 
Expositions, 826 Boy Is ton 
St., Chestnut Hill, MA 
02167, (800) 841-7000; in 

Massachusetts, (617) 739- 

2000 , 

May 14-15 

Toronto PET User's Group 
Conference, George Brown 
College, Casa Lorna campus, 
Toronto, Ontario, Canada. 
Speakers, workshops, a 
trader's corner for used 
equipment, and exhibits of 
hardware, software, and ac¬ 
cessories highlight this event. 
Contact Chris Bennett, 
TPUG Corresponding Secre¬ 
tary, 381 Lawrence Ave. W, 
Toronto, Ontario M5M 1B9, 
Canada, (416) 7B2-9252. 


May 16-18 

Computer Graphics for Engi¬ 
neering/Drafting Practice, 
University of Texas, Austin. 
This course will stress devel¬ 
oping the ability to prescribe 
and implement computer 
graphics equipment for 
specific engineering applica¬ 
tions. A two-day hands-on 
workshop follows the course. 
Contact the College of Engi¬ 
neering, University of Texas, 
Austin, TX 78712, (512) 

471-3396. 

May 16-18 

Mini-Conferences and Pro¬ 
fessional Growth Seminars, 
Loews Anatole, Dallas, TX. 
A special feature of this event 
will be the introduction of the 
data-entry certification pro¬ 
gram, Among the topics to be 
addressed are motivation, 
training, and interviewing. 
Contact Marilyn S. Bodek, 
Data Entry Management As¬ 
sociation, POB 3231, Stam¬ 
ford, CT 06905, (203) 

322-1166. 

May 16-19 

National Computer Confer¬ 
ence, Anaheim and Disney¬ 
land Hotel Convention Cen¬ 
ters, Anaheim, CA. This 
show features exhibits of 
computer products and ser¬ 
vices, technical sessions, 
seminars, and formal ad¬ 
dresses. For complete infor¬ 
mation, contact the Ameri¬ 
can Federation of Informa¬ 
tion Processing Societies Inc., 
1815 North Lynn St., Arling¬ 
ton, VA 22209, (703) 

558-3624. 

May 16-19 

Patent Your Software for 
Profit, Anaheim, CA. This 
seminar, which runs concur¬ 
rently with the National 
Computer Conference, will 
explore software patent ex¬ 
amples and offer advice on 
patenting and licensing soft¬ 
ware. Patent reference mate¬ 
rials will be provided. Full 
details are available from 


Delbert L. Keenon, Automa¬ 
tion Inc., 3410 Mona Lee, 
Houston, TX 77080, (713) 
462-4151. 

May 16-20 

Auditing in the Contem¬ 
porary Computer Environ¬ 
ment, New York, NY. For 
details, see April 18-22. 

May 1&-2Q 

Auditing Integrity Controls 
in the Contemporary Com¬ 
puter Environment, Wash¬ 
ington, DC. For details, see 
April 18-22. 

May 17-20 

Technology/Invention New 
Product Expo, Expo Mart, 
Monroeville, PA. This show 
will feature everything from 
diesel fuel-injection systems 
to spring-loaded fly swatters. 
Further details can be ob¬ 
tained from Gary F. Brown, 
Technology/Inpex, Suite 
400, 701 Smithfield St., Pitts¬ 
burgh, PA 15222, (412) 

288-1344. 

May 18-20 

The Fifth National Confer¬ 
ence of the Cognitive Science 
Society, University of Roch¬ 
ester, Rochester, NY. This 
conference will consist of lec¬ 
tures, panels, commentaries, 
and papers. Contact the Cog¬ 
nitive Science Conference, 
Dewey Hall, University of 
Rochester, Rochester, NY 
14627, (716) 275-5402. 

May 18-20 

Man Machine Interface, Palo 
Alto, CA. For full details, 
contact the Continuing Edu¬ 
cation Institute, Olivers Car¬ 
riage House, 5410 Leaf 
Treader Way, Columbia, 
MD 21044, (301) 596-0111; 
on the West Coast, call (213) 
824-9545. 

May 18-20 

Mi pro-83: The Sixth Micro¬ 
processors/Microcomputers 
Course/Conference, Con¬ 


gress Center, Hotel Adriatic, 
Gpatij a, Yugoslavia. The 
theme for this conference is 
'"Advanced Microcomputer 
Application Techniques and 
New Trends." It is geared 
toward hardware and soft¬ 
ware specialists and man¬ 
agers involved with the de¬ 
velopment, production, and 
management of microcom¬ 
puter-based systems. For de¬ 
tails, contact Mr. P. Drago- 
jlovic, Mipro Secretariat, Trg 
P. Togliatti 4, 51000 Rijeka, 
Yugoslavia. 

May 19-20 

Computers in Construction, 
Denver, CO. For details, see 
April 21-22. 

May 19-22 

Maryland Computer Show 
and Office Equipment Expo¬ 
sition, Convention Center, 
Baltimore, MD. Address in¬ 
quiries to Dee Harris, Com¬ 
puter Expositions Inc., POB 
3315, Annapolis, MD 21403, 
(800) 368-2066; in Maryland, 
(301) 263-8044. 

May 20-22 

Computers and Personal 
Values: Sharing from Ex¬ 
perience, Sign of the Dove, 
Temple, NH. This workshop 
offers individuals in the com¬ 
puter community the oppor¬ 
tunity to examine personal, 
ethical, or moral questions 
associated with their work 
and with the impact of com¬ 
puters on society. The format 
includes small and large 
discussion groups and invited 
speakers. The cost is $150. 
For more information, con¬ 
tact Arthur Fink, Prince St., 
Box 614, Wilton, NH 03086, 
(603) 654-6518. 

May 21 

The Sixth Annual Spring 
Microcomputer Show & Tell 
Conference, University of 
Oklahoma, Norman. This 
conference is designed to let 
computer enthusiasts share 
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ideas and information. Six 
show and tell periods allow 
speakers to demonstrate their 
devices and field questions 
from the audience. Also 
featured is an on-the-spot 
programming contest. For 
additional information, con¬ 
tact Dr. Richard V. Andee, 
Mathematics Department, 
University of Oklahoma, 
Norman, OK 73019 r (405) 
325-3410. 


May 22-25 

The Eighteenth Annual 
Meeting and Exhibit Program 
of the A AMI, Loews Ana- 
tole, Dallas, TX. Topics on 
the docket include anesthesia 
instrumentation and tech¬ 
nology, computer applica¬ 
tions, personnel manage¬ 
ment, and technology trans¬ 
fer. Roundtable discussions, 
tutorials, and an exhibit pro¬ 
gram will be featured. For de¬ 
tails, contact the Association 
for the Advancement of Med¬ 
ical Instrumentation, Suite 
602, 1901 North Fort Meyer 
Dr., Arlington, VA 22209, 
(703) 525-4890, 


May 23-27 

Auditing Integrity Controls 
in the Contemporary Com¬ 
puter Environment, New 
York, NY. For details, see 
April 18-22. 

May 24-26 

Microprocessor Background 
for Management Personnel, 
Palo Alto, CA, The fee for 
this course is $565, which in¬ 
cludes text and program ma¬ 
terials. Contact Continuing 
Education in Engineering, 
Department 532N, University 
of California Extension, 2223 
Fulton St., Berkeley, CA 
94720, (415) 642-4151, 

May 31-fune 2 

The Second Canadian Com¬ 
puter-Aided Design/Com- 
puter-Aided Manufacturing 
and Robotics Exposition and 
Conference, International 
Centre of Commerce, Toron¬ 


to, Ontario, Canada, Leading 
international companies will 
demonstrate industrial 
robots, automatic assembly 
equipment, optical scanners, 
and numerically controlled 
machine tools. Technical 
papers will focus on such 
topics as robot-vision sys¬ 
tems and design analysis. For 
information, contact Hugh F. 
Macgregor & Associates, 662 
Queen St. W, Toronto, On¬ 
tario M6J1E5, Canada, (416) 
363-2201, 


May 31-]une 4 

The Twelfth Annual 
MUMPS Users' Croup 
Meeting, Hilton Hotel, San 
Francisco, CA. Introductory 
and advanced tutorials, 
workshops, roundtable dis¬ 
cussions, site visits, and hard¬ 
ware, software, and systems 
demonstrations and exhibits 
will be offered. Registration 
information is available from 
Charles White, Professional 
Associates, 2012 Big Bend 
Blvd., St, Louis, MO 63117. 


June 1983 


June 

Continuing Engineering Edu¬ 
cation Courses, George 
Washington University, 
Washington, DC. Among the 
courses available are "Data¬ 
base and File Management 
for Microcomputers/' "Com¬ 
puter Communications Sys^ 
terns and Networks," and "A 
Phased Approach to Soft¬ 
ware Conversion." For infor¬ 
mation, contact Douglas 
Green, Continuing Engi¬ 
neering Education, George 
Washington University, 
Washington, DC 20052, (800) 
424-9773; in the District of 
Columbia, (202) 676-8512, 

June 1-4 

The First Annual Sunbelt 
Educational Computing Con¬ 
ference, Texas Tech Univer- 


MACROMEM-3 

LET US IMPROVE YOUR MEMORY 
WITH 

A 64K/128K MACROMEM BOARD 
$499-128 K 

* Operates on Apple ll(tm), Apple ile(tm), Franklin(tm) and 
other compatible computers 

* Vislcaic(tm) expansion capability (40/80 col) 

* WIN operate directly with Maglcalc(tm)-no preboot required 
-with 40, 70 and 80 columns for up to 512K. 

* High speed disk emulation (DOS 3.3, Pascal, CP/M [tm)), 

Store and retrieve hies fast. 

* Gives smooth, efficient operation with Wordstar (tm), 
Spellstar (tm), Pascal Editor, Filer, Compiler and other 
popular software 

* High speed multiple disk copying with MACROSPEED 
supplied. Whole disk can be stored and copied at a time 

* Competitively priced. 

For more than 128K of memory or later upgrading select our 
DISKULATOR (64-512K). Also available are inexpensive 16/32K 
memory cards, MACROPRINT graphics parallel interface (scaling 
to 6 times, side-by-side graphics dumps, etc.) and many other 
products including Saturn, Prometheus, and others. 

Contact MACROTECH Computer Products Ltd, for prices and 
product information. You may order directly from us if you 
cannot locate a dealer in your area with stock. Payment by VISA, 
M/O, bank check. Dealer/Distributor inquiries most welcome. 
MACHQMEM, DISKULATOR, MACROPRINi, MACROSPEED - tm of 
MACPOTEGH Computer Products Ltd. 

Apple II, Apple lie tm of Apple Computer Inc, 

Franklin - tm ot Franklin Computer Inc, 

VisiCalc - tm ot VisiCorp. 

Magicaic- tm at Art&ci Inc. 

CP/M - tm Digitai Research Inc. 

Wordstar, Spellstar ■ lm pi MicroPro 

Canada; 1370 Marrne Drive, N, Vancouver. J3.C V?p 1T4 t$Q4} &&4-9305 
USA; 3249 Hack&tt Ave„ Long Beach, C.A, 90808. 


MACROTCCH Computer Products Ltd. 
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WAS 

159.95 


THE CT709 
PROFESSIONAL 
COMPUTER 
TABLE MODEL 


Incredible savings on the furniture you 
have wanted designed for your computer. 


Ask for FREE color brochure on all models 
also discounted 30% through June 30,1983. 
Also available FREE color full-line supplies 
catalog. 

CALL TOLL FREE 
1 (800) 525-8391 

AMPERSAND. INC. 

1340 WEST E3AHAUD 

DENVER COLORADO 80223 

1 (303) 698-0797 



sity, Lubbock* The theme for 
this conference is '"Practical 
Applications and Current Is¬ 
sues in Educational Com¬ 
puting." For complete details, 
write to Dr* Clebome E. 
Maddux, College of Educa¬ 
tion, Texas Tech University, 
POB 4560, Lubbock, TX 
79409. 


June 5^8 

Consumer Electronics Show 

(CES), McCormick Place, 
Chicago, IL, This show is 
sponsored by the Electronic 
Industries Association (ELA)* 
For information on this popu¬ 
lar event, contact the Con¬ 
sumer Electronics Shows Of¬ 
fice, Suite 1607, Two Illinois 
Center, 233 North Michigan 
Ave,, Chicago, IL 60601, 
(312) 861-1040. 


June 5-3 

Mini-Conferences and Pro¬ 
fessional Growth Seminars, 
Registry Resort Hotel, Scotts¬ 
dale, AZ* For details, see 
May 16-18. 


June 5-9 

The Twelfth Annual Interna¬ 
tional Software AG Users' 
Conference, Fairmont and 
Royal Sonesta Hotels, New 
Orleans, LA. This conference 
will feature speakers, presen¬ 
tations, workshops, and tu¬ 
torials. Contact Paula J. 
Brooks, Software AG of 
North America Inc*, 11800 
Sunrise Valley Dr*, Res ton, 
VA 22091, (703) 860-5050* 


June 6-S 

The Fifth Annual National 
Educational Computing Con- 
ference-NECC 83, Towson 
State University, Baltimore, 
MD. This conference pro¬ 
vides a broad forum for dis¬ 
cussion among individuals at 
all levels and from all institu¬ 
tions sharing an interest in 
educational computing. Pa¬ 
pers will address such issues 
as computer education for 


teachers, computer education 
and job opportunities for the 
handicapped, and accredita¬ 
tion and certification pro¬ 
grams* Tutorials will be held, 
and demonstration and ex¬ 
hibit areas will emphasize 
computer uses in instruction* 
For registration forms, con¬ 
tact Doris K* Lidtke, NECC 
83, Department of Mathe¬ 
matics and Computer Sci¬ 
ence, Towson State Univer¬ 
sity, Baltimore, MD 21204* 


June 6-8 

The Sixth International Con¬ 
ference on Computers and 
the Humanities-lCCH/83, 

North Carolina State Univer¬ 
sity, Raleigh, NC. This con¬ 
ference serves as a forum for 
the exchange of ideas on the 
use of computers in all areas 
of the humanities. Features 
include formal sessions and 
related activities, discussion 
groups, tutorials, workshops, 
and exhibits* For details, 
write to Dr* Sarab K. Burton, 
Department of English, POB 
5308, North Carolina State 
University, Raleigh, NC 
27650. 


June 7-8 

International Conference on 
the Use of Micros in Fluid 
Engineering, Tara Hotel, 
London, England. All aspects 
of the use of microcomputers 
and microprocessors in fluid 
engineering will be covered* 
Subjects of interest include 
developing software for fluid¬ 
engineering design, rapid re¬ 
sponse controllers, and data- 
acquisition and analysis on¬ 
site. Full details are available 
from the Organizing Secre¬ 
tary, Micros in Fluid Engi¬ 
neering, BHRA Fluid Engi¬ 
neering, Cranfield, Bedford 
MK43 0AJ, England; tel: 
(0234) 750422; Telex: 825059* 

June 7-9 

International Computer 
Show, Velodrome, Olympic 
site, Montreal, Quebec, 
Canada, This trade show is 
designed for businesses wish- 
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ing to identify or compare 
computers and equipment for 
automating the office or for 
industrial activities. The 
public is invited. Contact In¬ 
dustrial Trade Shows of 
Canada, 20 Butterick Rd., 
Toronto, Ontario, M8W 
3Z8, Canada, (416) 252-7791. 

June 7-9 

Maptek Europe 1903: Annual 
Strategy Conference, Hotel 
Excelsior, Venice, Italy. This 
meeting will provide detailed 
market forecasts and strategic 
recommendations for com¬ 
puter systems, network infor¬ 
mation services, communica¬ 
tions and teleconferencing, 
office systems, and depart¬ 
mental integration. Contact 
Robert B. King, Quantum 
Science Corp., 1114 Avenue 
of the Americas, New York, 
NY 10036, (212) 997^070, In 
Europe, contact Constantine 
E, Adraktas, Quantum 
Science Corp iH 16 Charles II 
St., London SWlY 4QU, 
England: teh (01) 839-5347, 

June 7-11 

The Third Rochester FORTH 
Applications Conference, La¬ 
boratory for Laser Energetics, 
University of Rochester, NY. 
This conference is sponsored 
by the Institute for Applied 
FORTH Research Inc, Guest 
speakers will cover robotics 
and FORTH in a special one- 
day session. For complete de¬ 
tails, contact Diane Ranoc- 
chia. Institute for Applied 
FORTH Research Inc., 70 
Elmwood Ave., Rochester, 
NY 14611, (716) 235-0168. 

June 8-10 

The International Conference 
on Consumer Electronics- 
ICCE, Ramada the O r Hare 
Inn, Des Plaines, IL, Tech¬ 
nical papers and panel discus¬ 
sions will address such issues 
as personal computing, low- 
cost printers, and computer- 
a ided design / manufacturing 
techniques. Products will be 
displayed. This conference is 
sponsored by the Consumer 


Electronics Society of the In¬ 
stitute of Electrical and Elec¬ 
tronics Engineers. Contact 
ICCE, FOB 149, Blooming- 
dale, IL 60108. 

June 9-11 

Microcomputers in Educa¬ 
tion, Watertown, CT. For 
details, see April 28-30. 

June 13-15 

Analysis and Design- 
Oriented Techniques, Los 

Angeles, CA. For details on 
this power electronics course, 
contact Teslaco, Suite 6, 490 
South Rosemead Blvd., Pasa¬ 
dena, CA 91107, (213) 795- 
1699. 

June 13-15 

Systematic Software Main¬ 
tenance, Chicago, IL. Topics 
to be addressed include struc¬ 
tured methodologies, solu¬ 
tions for effective testing, 
resource allocation, and 
status determination. Full 
details are available from 
Eduteach Inc., Suite 907, 162 
North State St., Chicago, IL 
60601, (312) 641-1370. 

June 14-16 

Introduction to Micropro¬ 
cessors, University of Texas, 
Austin. This course will stress 
basic concepts and hands-on 
experience. Participants will 
write and run simple pro¬ 
grams on a Z80-based Micro- 
Professor training system. 
Contact the College of Engi¬ 
neering, University of Texas, 
Austin, XX 78712, (512) 

471-3396. 

June 14-16 

Ohmcon/83, High-Technol¬ 
ogy Electronics Exhibition 
and Convention, Cobo Hall, 
Detroit, MI. For information, 
contact Electronic Conven¬ 
tions Inc., 999 North Sepul¬ 
veda Blvd., El Segundo, CA 
90245, (800) 421-6816; in Cal¬ 
ifornia, (213) 772-2965. 

June 14-18 

Tectronica, Earls Court Exhi¬ 
bition Centre, London, Eng¬ 
land. This exhibition on 


laboratory technology, aims 
to show the latest in instru¬ 
mentation, equipment, and 
services for life and physical 
sciences. For details, contact 
Good Relations Ltd., 15 
Adeline Place, London 
WClB 3AJ, England; tel: (01) 
636-6561; Telex; 265903. 

June 15-17 

Basics of Power Electronics, 
Los Angeles, CA. For infor¬ 
mation on this course, con¬ 
tact Teslaco, Suite 6, 490 
South Rosemead Blvd., Pasa¬ 
dena, CA 91107, (213) 

795-1699. 

June 15-17 

The Twenty-first Annual 
Meeting of the Association 
for Computational Linguis¬ 
tics, Massachusetts Institute 
of Technology, Cambridge, 
MA. Papers to be presented 
will address syntax, the re¬ 
presentation of knowledge, 


machine and machine-aided 
translation, and other linguis¬ 
tically and computationally 
significant topics. Informa¬ 
tion is available from Don 
Walker, Artificial Intelligence 
Center, SRI International 
EJ278, Menlo Park, CA 
94025, (415) 859-3071. 

June 15-18 

1984 Oceania Party Nomi¬ 
nating Convention, London. 
Delegates to this plenipoten¬ 
tiary assembly will discuss 
the latest developments in 
viewscreen technology and 
select candidates for Inner- 
Party offices and for the of¬ 
fice of Big Brother, For infor¬ 
mation, contact Eric Arthur 
Blair, Ministry of Truth, 
Wigan Pier, Craighouse, 
Jura, UK. 

June 16-17 

Clinical Laboratory Com¬ 
puters: Symposium 1983, 
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Games □ Languages □ Utilities 


Now 7 arcade action games with fall graphics: 

INVADERS, MUNCHKIN, SPACE PIRATES, SNAKE and 
the new ARCTURUS TRILOGY 
Plus The Original ADVENTURE and MYCHESS 
championship chess with full graphics. 

Word processing programs: Spelling proofreader 
(50,000 words), file difference detector and more 

Languages for advanced programmers: Top-rated "C 
COMPILER (fastest in BYTE benchmark), LISE RATFOR, 
8080, 280 MACRO ASSEMBLERS, Plus five utilities, 
and more. 

FREE CATALOG 

For your free software catalog: (1) see 
your nearest Osborne dealer (2) call us 

(3) circle our reader service number or 

(4) write us, 

Osborne I t$ a registered trademark of Osborne Computer Corp 

c TTje Software c ToolWdrkg 



15233 Ventura Blvd, Suite 1118, 
Sherman Oaks, CA 91403. 
(213) 986-4885 
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Towsley Center for Con¬ 
tinuing Medical Education, 
Ann Arbor, Ml. Course 
credit will be offered. Con¬ 
tact the Office of Continuing 
Medical Education, Towsley 
Center Box 057, University of 
Michigan Medical School, 
Aim Arbor, MI 48109, (313) 
763-1400, 

June 17-19 

PC '83/West, Brooks Hall/ 
Civic Center Complex, San 
Francisco, CA, This show 
will bring together users, de¬ 
velopers, distributors, and re¬ 
tailers of products compatible 
with the IBM Personal Com¬ 
puter. Seminars, workshops, 
demonstrations, and a con¬ 
ference program will aim to 
educate users on product 
features and capabilities. 
Conference information 
is available from Northeast 
Expositions, 826 Boylston 
St,, Chestnut Hill, MA 
02167, (800) 841-7000; in 
Massachusetts, (617) 
739-2000. 

June 19-23 

Conference on Computer 
Vision and Pattern Recog- 
nition-CVPR '83, Crystal 
City Hyatt, Arlington, VA. 
This program was formerly 
known as the Pattern Recog¬ 
nition and Image Processing 
Conference. Papers on vi¬ 
sion, pattern recognition, and 
image processing will be 
delivered. For full details, 
write to CVPR '83, FOB 639, 
Silver Spring, MD 20901, 

June 23 

The Twenty-second Annual 
Technical Symposium of the 
Washington DC Chapter of 


the Association for Comput¬ 
ing Machinery, National 
Bureau of Standards, 
Gaithersburg, MD. The 
theme for this event is 
"Microcomputer Systems: 
Tools or Toys?" Topics of In¬ 
terest include systems soft¬ 
ware, human factors, and of¬ 
fice systems. Contact 
Howard Weeks Associates, 
15201 Shady Grove Rd,, 
Rockville, MD 20850. 

June 27-30 

The World of CAD/CAM, 
Marriott Resort, Newport 
Beach, CA. This seminar 
consists of four one-day 
presentations: computer* 
aided engineering (CAE), 
computer-aided design 
(CAD), computer-aided 
manufacturing (CAM), and 
computer-integrated manu¬ 
facturing (CIM), It seeks to 
give a complete overview of 
how manufacturing will 
change in the future as the 
automated factory becomes a 
reality. For a brochure, write 
or call the Center for Manu¬ 
facturing Technology, 4170 
Crossgate Dr., Cincinnati, 
OH 45236, (513) 791-8801. 

June 26-30 

National Educational Com¬ 
puter Conference, New York 
Statler, New York, NY. The 
theme is "Higher Instruction¬ 
al Techniques in Education," 
Seminars, exhibits, hands-on 
demonstrations, and work¬ 
shops will highlight this 
event. Further information is 
available from the National 
Educational Computer Li¬ 
brary, POB 293, New Mil¬ 
ford, CT 06776, (203) 

354-7760, ■ 


In order to gain optimal coverage of your organization's com¬ 
puter conferences, seminars, workshops, courses, etc, notice 
should reach our office at least three months in advance of the 
date of the event. Entries should be sent to: Event Queue, BYTE 
Publications, POB 372, Hancock NH 03449. Each month we 
publish the current contents of the queue for the month of the 
cover date and the two following calendar months. Thus a given 
event may appear as many as three times in this section if it is sent 
to us far enough in advance. 
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Books Received 


Apple II Assembly Lan¬ 
guage Exercises , Leo J, Scan- 
Ion. New York: John Wiley & 
Sons, 1982; 205 pages, 50 by 
66 on, softcover, ISBN 
0-471-86598-2, $9.95, 

BASIC Analysis of Vari¬ 
ance Programs for Micro¬ 
computers , Allen H. Wolach* 
Monterey, CA; Brooks /Cole 
Publishing Co,, 1983; 162 
pages, 44 by 55 cm, soft- 
cover, ISBN 0-534-01423-2, 
$8.95. 

Basic Mathematics for 
Electronics, 5 th edition. 
Nelson M, Cooke, Herbert 
F* R. Adams, and Peter B* 
Dell. New York: Gregg/Mc¬ 
Graw-Hill, 1982; 698 pages, 
46 by 58 cm, hardcover, 
ISBN 0-07-012514-7, $21.65. 

The Computer Tutor , 
Learning Activities for 
Homes and Schools , Gary 
W. Orwig and William S. 
Hodges. Boston, MA: Little, 
Brown and Company, 1982; 
203 pages, 50.5 by 66 cm, 
softcover, ISBN 0-87626- 
147-0, $10.95* 

The Cosmic Mind-Bog¬ 
gling Book , Neil McAleer. 
New York: Warner Books, 
1982; 207 pages, 31.6 by 47.6 
cm, softcover, ISBN 0-446- 
97663-6, $7*95. 

CP/M Simplified, Jeffrey 
R. Weber. Cleveland, OH: 
Weber Systems Inc. {8437 
Mayfield Rd*), 1982; 316 
pages, 32 by 51 cm, soft- 
cover, ISBN 0-938862-04-9, 
$13*95* 

Developing Computer 
Solutions for Y our Business 
Problems , Henry H. Peter- 
sohn, Englewood Cliffs, NJ: 
Prentice-Hall, 1982; 157 

pages, 41 by 56 cm, soft- 
cover, ISBN 0-13-204305-X, 
$14*95. 

The 8086/8088 Primer , 2nd 
edition, Stephen P. Morse. 
Rochelle Park, NJ: Hayden 
Book Co., 1982; 276 pages, 
36.6 by 54 cm, softcover, 
ISBN 0-8104-6255-9, $10.95. 

Engineering a Compiler, 
VAX-11 Code Generation 


and Optimization , Patricia 
Anklam, David Cutler, 
Roger Heinen Jr., and M. 
Donald MacLaren. Bedford, 
MA: Digital Press, 1982; 269 
pages, 39 by 58 cm, hard¬ 
cover, ISBN 0-932376-19-3, 
$24. 

Exploring th e Wo rids of 
Computers , Donald D* Spen¬ 
cer. Ormond Beach, FL; 
Camelot Publishing Co., 
1982; 102 pages, 37 by 56 cm, 
hardcover, ISBN 0-89218- 
055-2, $10.95. 

49 Explosive Games for the 
ZX81, Tim Hartnell, ed. 
Reston, VA: Reston Publish¬ 
ing Co, f 1981; 140 pages, 36 
by 54 cm, softcover, ISBN 
0-8359-2086-0, $10.95. 

Fundamentals of Micro¬ 
computer Programming , In- 
eluding Pascal , Daniel R, 
McGlynn. New York: John 
Wiley & Sons, 1982; 332 
pages, 35 by 54 cm, soft- 
cover, ISBN 0-471-08769-6, 
$14.95. 

How to Write and Publish 
Engineering Papers and 
Reports , Herbert B. 
Michaelson. Philadelphia, 
PA: IS I Press, 1982; 155 
pages, 37 by 55 cm, hard¬ 
cover, ISBN 0-89495-016-9, 
$17.95. 

How to Write a TRS-80 
Program , Ed Faulk. Chats- 
worth, CA: Datamost Inc. 
(9748 Cozy croft Ave.), 1982; 
220 pages, 32 by 49.5 cm, 
softcover, ISBN 0-8359- 
2992-2, $14.95. 

Introduction to Modem In¬ 
formation Retrieval Gerard 
Sal ton and Michael J. McGill. 
New York: McGraw-Hill, 
1983; 448 pages, 41 by 57.6 
cm, hardcover, ISBN 0-07- 
054484-0, $32*95. 

Invasion of the Space In¬ 
vaders , Martin Amis* Lon¬ 
don, England: Hutchison & 
Co* Ltd. {17-21 Conway St.), 
1982; 128 pages, 50 by 70 cm, 
softcover, ISBN 0-09-047841- 
3, $9*95. 

Invitation to Ada & Ada 
Reference Manual, Harry 


Katzan Jr, Princeton, NJ: 
Petr ocelli Books, 1982; 429 
pages, 43 by 62 cm, hard¬ 
cover, ISBN 0-89433-132-9, 
$29.95, 

Language Translators, 
John Zarella. Suisun City, 
CA; Microcomputer Applica¬ 
tions (FOB E), 1982; 200 
pages, 36 by 54 cm, soft- 
cover, ISBN 0-935230-06-8, 
$12.95. 

Mustering Machine Code 
on Your ZX81 f Toni Baker* 
Reston, VA; Reston Publish- 
ing Co., 1981; 180 pages, 36 
by 54 cm, softcover, ISBN 0- 
8359-4261-9, $12.95, 

The Microchip: Appropri¬ 
ate or Inappropriate Technol¬ 
ogy? Alan Bums. New York: 
Halsted Press, 1981; 180 
pages, 36 by 55 cm, hard¬ 
cover, ISBN 0-470-27206-6, 
$39.95. 


Micro Cookbook, Volume 
1: Fundamentals, Don Lan¬ 
caster* Indianapolis, IN: 
Howard W* Sams & Co., 
1982; 381 pages, 32 by 51 cm, 
softcover, ISBN 0-672-21828- 
3, $15.95. 

Microprocessor Data 
Book , S, A. Money, New 
York: McGraw-Hill, 1982; 
264 pages, 51 by 66 cm, hard¬ 
cover, ISBN 0-07-042706-2, 
$38. 

Microprocessor Operating 
Systems f volume II, John 
Zarella, ed. Suisun City, CA: 
Microcomputer Applications 
(POB E), 1982; 158 pages, 36 
by 54 cm, softcover, ISBN 
0-935230-04-1, $12.95. 

101 Pocket Computer Pro¬ 
gramming Tips & Tricks t Jim 
Cole* Woodsboro, MD; Arc- 
soft Publishers, 1981; 128 
pages, 33 by 51 cm, soft- 


OLIVETTPS PRAXIS 30 PERSONAL PRINTER 

PRAXIS MAKES 
PERFECT" 

AT THE PERFECT PRICE: 



* PORTABLE DAISY WHEEL PRINTER 

* CENTRONICS AND WORDSTAR COMPATIBLE 

* SERVICE FROM OLIVETTI DEALERS 

* OLIVETTI APPROVED 

* VARIABLE PITCH ON PRAXIS 35, ADD S100 


TO ORDER SEE YOUR LOCAL DEALER, OR 
SEND CHECK OR MONEY ORDER TO: 



ARK MICROSYSTEMS 
P.O. BOX 4190 
ANN ARBOR, Ml 48106 
[313] 769-7253 



Circle 31 on inquiry card. 
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cover, ISBN 0-86668-004-7, 
$7.95. 

Osborne CP/M User 
Guide , 2nd edition, Thom 
Hogan. Berkeley, CA: Os¬ 
borne/McGraw-Hill, 1982; 
280 pages, 89 by 55 cm, soft- 
cover, ISBN 0-931988-82-9, 
$15,95. 

PATCA t Directory of 
Consultants, San Jose, CA: 
PATCA (Professional and 
Technical Consultants Asso¬ 
ciation, Suite 3, 1190 Lincoln 
Ave,), 1982; 110 pages, 33 by 
51 cm, softcover, ISBN 
0-939-840-01-4, $5, 

The PET Index, Michael A. 
F. Ryan, Aldershot, Hamp¬ 
shire, England: Gower Pub¬ 
lishing Ltd. (Gower House, 
Croft Rd.), 1982; 194 pages, 
49.6 by 70 cm, softcover, 
ISBN 0-566-03426-3, $12,50. 

The Power of Supercalc, 
Robert E. Williams and Bruce 
J. Taylor. Englewood Cliffs, 
NJ: Prentice-Hall, 1982; 110 


pages, 50 by 64.6 cm, soft- 
cover, ISBN 0-13-687301-4, 
$9.95. 

The Power of Visicak , 
Robert E. Williams and Bruce 
J, Taylor, Englewood Cliffs, 
NJ: Prentice-Hall, 1981; 88 
pages, 50 by 64.6 cm, soft- 
cover, ISBN 0-13-687418-5, 
$9.95. 

The Power of Visicak , 
Real Estate , Patricia J. 
Hughes and Kaz Ochi. Engle¬ 
wood Cliffs, NJ: Prentice- 
Hall, 1981; 166 pages, 50,6 
by 65 cm, softcover, ISBN 
0-13-687350-2, $14.95. 

The Power of Visiplot- 
Visicalc-Visifik' Patricia J. 
Hughes and Kaz Ochi. 
Englewood Cliffs, NJ: 
Prentice-Hall, 1981; 154 

pages, 50.6 by 65 cm, soft- 
cover, ISBN 0-13-687368-5, 
$14.95. 

Programming Concepts 
with the Ada Language t Roy 
S. Freedman. Princeton, NJ: 


a message 
to our subscribers 

From time to time we make the BYTE subscriber list 
available to other companies who wish ro send our 
subscribers promotional material about their products. We 
take great care to screen these companies, choosing only 
those who are reputable, and whose products, services or 
information we feel would be of interest to you. Direct 
mail is an efficient medium for presenting the latest personal 
computer goods and services to our subscribers. 

Many BYTE subscribers appreciate this controlled use of 
our mailing list, and look forward to finding information of 
interest to them in the mail. Used are our subscribers' 
names and addresses only (no other information we may 
have is ever given). 

While we believe the distribution of this information is of 
benefit to our subscribers, we firmly respect the wishes of 
any subscriber who does not want to receive such 
promotional literature. Should you wish to restrict the use 
of your name, simply send your request to the following 
address. % 

BYTE Publications Inc 

Attn; Circulation Department 

70 Main St 

Peterborough NH 

03458 


Petr ocelli Brooks, 1982; 162 
pages, 33 by 49 cm, soft- 
cover, ISBN 0-89433-190-6, 
$ 12 . 

Programming the 6809, 
Rodnay Zaks and William 
Labiak. Berkeley, CA: Sy- 
bex, 1982; 362 pages, 35 by 
54 cm, softcover, ISBN 
0-89588-078-4, $14.95. 

Programming Microcom¬ 
puters with Pascal, M. D. 
Beer. New York: Van Nos¬ 
trand Reinbold, 1982; 256 
pages, 36 by 56 cm, soft- 
cover, ISBN 0-442-21368- 
9, $13.95. 

Software Manual Produc¬ 
tion Simplified, Richard 
Zaneski. Princeton, NJ: 
Petrocelli Books, 1982; 190 
pages, 33 by 51 cm, hard¬ 
cover, ISBN 0-89433-18Q-9, 
$ 20 . 

So You Are Thinking 
About a Small Business Com¬ 
puter, R. G. Canning and 
N. C, Leeper. Englewood 
Cliffs, NJ: Prentice-Hall, 
1982; 203 pages, 51 by 66 cm, 
softcover, ISBN 0-23-823617- 


8, $10,95. 

SPPC Manual, A Statisti¬ 
cal Package for the Pocket 
Calculator , Walter W. Hud¬ 
son. Tallahassee, FL: Walmyr 
Publishing Co. (POB 3554, 
Leon Station), 1982; 330 

pages, 36 by 54 cm, soft- 
cover, ISBN 0-942390-01-6, 
$14.95, 

Using Computers in Math¬ 
ematics, Gerald H. Elgarten, 
Alfred S. Posamentier, and 
Stephen E, Moresh. Reading, 
MA: Addison-Wesley, 1983; 
575 pages, 52 by 57 cm, hard¬ 
cover, ISBN 0-201-10450^, 
$18,60, 

Z8000 Handbook , Martin 
L. Moore. Englewood Cliffs, 
NJ: Prentice-Hall, 1982; 398 
pages, 41 by 55 cm, soft- 
cover, ISBN 0-13-983866-X, 
$14,95, 

The ZX81 Pocket Book, 
Trevor Toms. Reston, VA: 
Reston Publishing Co., 1981; 
128 pages, 36 by 54 cm, soft- 
cover, ISBN 0-8359-9524-0, 
$10.95.1 


This is a list of books received at BYTE Publications during thfs 
past month. Although the list is not meant to be exhaustive, its 
purpose is to acquaint BYTE readers with recently published titles 
in computer science and related fields. We regret that we cannot 
review or comment on ail the books we receive; instead, this list is 
meant to be a monthly acknowledgment of these books and the 
publishers who sent them. 


BYTE'S 



Computers Sparkle 
in Pearl City 


A new pearl was added to 
the Pearl of New Jerseys 
string of casinos, hotels, and 
visitor attractions late last 
month. The grand opening of 
Ocean One, a three-level 
shopping, restaurant, enter¬ 
tainment, and exhibition hall 
resembling a 900-foot ocean- 
liner, was held at the end of 
March. 

The highlight of Ocean One 
is Computerama 21, a year- 


round computer show featur¬ 
ing products from more than 
30 computer manufacturers. 
Printers, software, and acces¬ 
sories will be on display, and a 
staff of trained technical per¬ 
sonnel are on hand to answer 
questions. 

Computerama is open 7 
days a week, 14 hours a day. 
It's located on Arkansas Ave¬ 
nue, near the boardwalk.! 
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Software Received 


Apple 

Accounts Payable, an ac¬ 
counting package. This mod¬ 
ule will maintain accounts- 
payable records and link with 
other State of the Art account¬ 
ing packages. For the Apple 
III; floppy disk, $595. State of 
the Art, 3183-A Airway Ave*, 
Costa Mesa, CA 92626, 

A. E., an arcade-type 
game. The robots are running 
amuck, and you must destroy 
them or force them away from 
the earth* For the Apple 11; 
floppy disk, $34.95. Broder- 
bund Software Inc., 1938 
Fourth St., San Rafael, CA 
94901. 

Air Navigation Trainer, a 
flight-simulation program. 
Pilots can watch a simulation 
of their flying techniques us¬ 
ing navigation aids and mak¬ 
ing course corrections. For the 
Apple II and III; floppy disk, 
$40. Space-Time Associates, 
20-39 Country Club Dr. P 
Manchester, NH 03102. 

Apple II Business Graphics, 
a utility package that per¬ 
forms data analyses and trans¬ 
forms numerical data into 
simple illustrations* For the 
Apple II; floppy disk, $175. 
Apple Computer Inc., 20525 
Mariani Ave., Cupertino, CA 
95014, 

Bank Street Writer, a 
home-oriented word-process¬ 
ing system. This package in¬ 
cludes all essential word-pro- 
cessing functions and features 
an interactive tutorial pro¬ 
gram on the disk. For the 
Apple II; floppy disk, $69.95. 
Broderbund Software Inc. (see 
address above). 

BASIC Compiler+, a util¬ 
ity program to convert Apple¬ 
soft BASIC programs into ma¬ 
chine-language files. True in¬ 
teger arithmetic, array vec¬ 
tors, and optimal memory 
utilization are provided. For 
the Apple II; floppy disk, 
$99.95. Hayden Software 
Co., 600 Suffolk St., Lowell, 
MA 01853. 

Bellhop, an arcade-type 


game* The object of this game 
is to pick up one piece of lug¬ 
gage at a time and deliver it to 
the correct suite until all seven 
pieces are delivered. Your tips 
depend on speed * Fo r the 
Apple II; floppy disk, $34.95. 
Hayden Software Co. (see ad¬ 
dress above). 

Black Jack Strategy, a pro¬ 
gram that allows you to test 
and analyze various strategies 
of playing blackjack. You set 
up the bets and the game¬ 
playing simulation to develop 
a winning strategy. For the 
Apple II; floppy disk, $69*95. 
Soft Images, 200 Route 17, 
Mahwah, NJ 07430. 

Black/'Kayles, an educa¬ 
tional game. Play with a 
friend or against the computer 
to fill in the puzzle. The game 
helps students develop their 
mathematical strategies. For 
the Apple II Plus; floppy disk, 
$25. Island Software, Depart¬ 
ment B, POB 300, Lake 
Grove, NY 11755. 

Championship Golf, a golf- 
simulation game for one to 
four players. Each hole is dis¬ 
played from two angles. 
Players have a choice of 20 
clubs. For the Apple II; floppy 
disk, $24.95. Hayden Soft¬ 
ware Co. (see address above). 

Crime Stopper, an adven¬ 
ture-type game. You assume 
the role of a detective who 
must overcome many obsta¬ 
cles to locate a kidnapped 
heiress. For the Apple II; flop¬ 
py disk, $34.95. Hayden Soft¬ 
ware Co. (see address above). 

Crystal Caverns, an ad- 
venture-type game, Without a 
map, you must hunt for trea¬ 
sure in the caves beneath an 
old mansion. For the Apple II; 
floppy disk* $34.95. Hayden 
Software Co. (see address 
above), 

Datafax, an unconstructed 
database-management system 
that uses keywords to orga¬ 
nize non-numeric informa¬ 
tion. You can categorize and 
cross-reference information. 
For the Apple II and III; flop¬ 


py disk, $199 and $249, 
respectively. Link Systems, 
1640 19th St*, Santa Monica, 
CA 90404, 

Data Plotting Software for 
Micros, data-analysis tools. 
This collection of 21 data- 
plotting programs will help 
you analyze data and pro¬ 
duce a variety of charts. For 
the Apple II; floppy disk, 
$19.95. Kern Publications, 
190 Duck Hill Rd*, POB 1029, 
Duxbury, MA 02332. 

dBRx, a package of routines 
to expand the functional capa¬ 
bilities of Ashton-Tates 
dBASE II* New functions in¬ 
clude sine, cosine, logarithm, 
exponentiation, and square 
root. For the Apple II; floppy 
disk, $150, Gryphon Micro- 
products, POB 6543, Silver 
Spring, MD 20906* 

Evolution, an adventure¬ 
type game. Work your way 
up the evolutionary ladder 
from amoeba to human while 
avoiding various predators* 
For the Apple II; floppy disk, 
$39.95. Sydney Development 
Corp., 600-1385 West 8th 
Ave., Vancouver, British Col¬ 
umbia V6H 3V9, Canada. 

Final Conflict, a simulation 
game* You must program an 
army of robots to invade and 
destroy the enemy's central 
controller. Requires game 
paddle. For the Apple II; flop¬ 
py disk, $34.95. Hayden Soft¬ 
ware Co. (see address above). 

Financial Planning for 
Multiplan, a set of 17 tem¬ 
plates to use with the Multi- 
plan electronic-spreadsheet 
system* For the Apple II; flop¬ 
py disk, $69,95. Howard W, 
Sams & Co* Inc., 4300 West 
62nd St., POB 7092, Indiana¬ 
polis, IN 46206. 

Financial Planning for Visi- 
calc, a set of 17 templates for 
use with the Visicalc electron¬ 
ic-spreadsheet system. For the 
Apple 0; floppy disk, $69*95. 
Howard W. Sams & Co. Inc. 
(see address above)* 

Flip Out, an arcade-type 
strategy game. You are given 


10 marbles* You must drop 
your marbles into the flip-out 
course in such a way that all 
your marbles exit before your 
opponent's. For the Apple II; 
floppy disk, $29.95. Sirius 
Software Inc,, 10364 Rock¬ 
ingham Dr., Sacramento, CA 
95827* 

Foreign Language Series, a 
French or Spanish vocabulary 
drill package. Students can re¬ 
spond to quizzes by answering 
in either English or a foreign 
language. Special drills can be 
created. For the Apple II Plus; 
floppy disk, $80. Island Soft¬ 
ware (see address above). 

General Ledger, an ac¬ 
counting package* This mod¬ 
ule will maintain a general 
ledger with simplified journal 
entry and audit trails, and will 
link with other State of the 
Art accounting packages. For 
the Apple III; floppy disk, 
$595. State of the Art (see ad¬ 
dress above). 

Jigsaw, a set of four picture 
puzzles to assemble. Each puz¬ 
zle has 24 pieces that you 
assemble on the screen. The 
set increases in difficulty. For 
the Apple II Plus; floppy disk, 
$25. Island Software (see ad¬ 
dress above). 

Know Your Apple, an edu¬ 
cational program that uses 
high-resolution pictures to 
demonstrate how the Apple 
computer works* For the 
Apple II; floppy disk, $34,95* 
Muse Software, 347 North 
Charles St., Baltimore, MD 
21201. 

Magic Mailer, a mailing-list 
management system. This 
program can merge a form- 
letter file with a data file or 
keyboard input to create cus¬ 
tomized form letters. For the 
Apple II Plus; floppy disk, 
$69.95. Artsci Inc., 5547 Sat- 
suma Ave,, North Holly¬ 
wood, CA 91601. 

Magic Window Diablo, a 
printer-driver program for the 
Diablo series of printers that 
uses the Magic Window 
word-processing system. For 
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the Apple II; floppy disk, 
$19.95, Artsci Inc, (see ad¬ 
dress above). 

Magic Window NEC, a 
printer-driver program for the 
NEC Spinwriter that uses the 
Magic Windo w word-process¬ 
ing system. For the Apple II; 
floppy disk, $19,95. Artsci 
Inc, (see address above). 

Magic Window II, a word- 
processing system. This im¬ 
proved version of the Magic 
Window system features a 
70-column uppercase and 
lowercase display, 160-char- 
acter line length, and hard¬ 
disk support. For the Apple II; 
floppy disk, $149.95. Artsci 
Inc. (see address above). 

Magic Words, a spelling- 
checker system. This program 
features a 14,000-word dic¬ 
tionary that can be custom¬ 
ized. It works with any Apple- 
compatible word-processing 
program that uses standard 
Apple DOS. For the Apple II; 
floppy disk, $69.95. Artsci 
Inc. (see address above). 

Microbe; The Anatomical 
Adventure, an adventure 
game based on medical facts. 
You command a miniature 
submarine through your pa¬ 
tient's body, fighting off dead¬ 
ly organisms as you go. For 
the Apple II; floppy disk, 
$44.95. Synergistic Software, 
Suite 201, 830 North Riverside 
Dr., Renton, WA 98055. 

Micro Mother Goose, a set 
of games and animated sto¬ 
ries. Designed for children 
aged 3 to 9 years, this package 
provides three games and nine 
animated comics with tradi¬ 
tional music. For the Apple II; 
floppy disk, $39.95. Software 
Productions Inc., 2357 South¬ 
way Dr., POB 21341, Colum¬ 
bus, OH 43221. 

Modula-2, a general-pur¬ 
pose programming language 
designed for systems imple¬ 
mentation. Written by Nik- 
laus Wirth, the author of 
Pascal, Modula-2 is based in 
part on Pascal and features 
modules and separate com¬ 
pilation. For the Apple II and 
III; floppy disk, $550. Volition 


Systems, POB 1236, Del Mar, 
CA 92014. 

Paint Master, a design util¬ 
ity program that allows you 
to draw or paint high-resolu¬ 
tion pictures on the screen, fill 
in colored sections, and save 
the drawings on disk. For the 
Apple H Plus; floppy disk, 
$34.95, Avant-Garde Cre¬ 
ations, POB 30160, Eugene, 
OR 97403. 

Pandemonium, a challeng¬ 
ing word game that contains a 
built-in dictionary. See how 
many words you can spell 
from the letters in a 5 by 5 
grid. For one or more players. 
For the Apple II; floppy disk, 
$39.95. Soft Images (see ad¬ 
dress above). 

The Prime Plotter, a statisti¬ 
cal-analysis and graphics de¬ 
velopment package. Using 
menu-driven commands, you 
can create a variety of charts 
and have them printed or 
drawn by a plotter. For the 
Apple II Plus; floppy disk, 
$239.95. Primesoft Corp., 
POB 40, Cabin John, MD 
20818. 

Puss in Boot, an education¬ 
al program to teach positional 
concepts to children from pre¬ 
school through the primary 
grades. Graphics appear at 
random to demonstrate In, 
Out, Left, Right, On, Off, 
Over, Under, and more. For 
the Apple II Plus; floppy disk, 
$25, Island Software (see ad¬ 
dress above), 

Repton, an arcade-type 
game. You control the Star 
Fighter Armageddon. Your 
mission is to save Repton 
from the Quamors. You have 
a laser gun, radar screen, and 
energy shields. For the Apple 
II; floppy disk, $39.95. Sirius 
Software Inc, (see address 
above). 

Roadsearch, a computer¬ 
ized road atlas. This database 
of 406 cities and road junc¬ 
tions in the U.S. and Canada 
allows you to enter a starting 
point and a destination. You 
receive a detailed route plan 
for your next trip by car and 
save time, money, and gas. 


For the Apple II Plus; floppy 
disk, $34.95. Columbia Soft¬ 
ware, POB 2235, Columbia, 
MD 21045. 

Sea Dragon, an arcade-type 
game. You must navigate the 
nuclear submarine Sea 
Dragon through a sea filled 
with deadly obstacles. For the 
Apple II; floppy disk, $34.95. 
Adventure International, 
POB 3435, Longwood, FL 
32750, 

Senior Analyst, a modeling 
program that allows financial 
planners to analyze and re¬ 
view data. Create models 
from a common database 
within the program, or com¬ 
bine many models into one. 
For the Apple II; floppy disk, 
$225. Apple Computer Inc, 
(see address above). 

U.S. Cities, an educational 
program. Students learn to 
use a map of the United 
States. Coordinate locations 
of major cities are shown on 
high-resolution displays. For 
the Apple II Plus; floppy disk, 
$25. Island Software (see ad¬ 
dress above). 

Wavy Navy, an arcade- 
type game. You pilot a FT 
boat in 30-foot waves while 
surrounded by enemy planes, 
helicopters, mines, and mis¬ 
siles, For one to four players. 
For the Apple II; floppy disk, 
$34.95. Sirius Software Inc, 
(see address above). 

Atari 

Bulldog Pinball, an arcade- 
type game. This computer 
version of a pinball game lets 
you score points, use flippers, 
and control ball speed. It fea¬ 
tures graphics and sound. For 
the Atari 400/800; cassette, 
$29.95. H ay den Sof t wa re 
Co., 600 Suffolk St., Lowell, 
MA 01853. 

Castle Wolfenstein, an ad¬ 
venture-type game. You have 
been captured by Nazis and 
taken to Castle Wolfenstein 
for interrogation. You must 
find the secret war plans and 
escape. For the Atari 400/000; 
floppy disk, $29.95. Muse 
Software, 347 North Charles 


St., Balimore, MD 21201. 

Dragonfire, a video game. 
Help the prince reclaim the 
king's treasures. Cross bridges 
and dodge dragon fire in the 
quest. For the Atari Video 
Computer System; cartridge, 
$32.95. Imagic, 1875 Dobbin 
Dr., San Jose, CA 95133. 

River Raid, an arcade-type 
game. You are piloting a B-l 
strato-wing assault jet. Your 
mission is to seek and destroy 
enemy targets on a dangerous 
river course. For the Atari 
Video Computer System; car- 
t ridge, $31,95. Ac 11 vi sion 
Inc., Drawer #7286, Moun¬ 
tain View, CA 94042. 

Sea Dragon, an arcade-type 
game (see description under 
Apple). For the Atari 400/800; 
floppy disk, $34,95. Adven¬ 
ture International, POB 3435, 
Longwood, FL 327SG. 

Serpentine, an arcade-type 
game. You control three blue 
serpents. Your object is to 
destroy the hostile orange 
serpents and create more blue 
ones. For the Atari 400/800; 
floppy disk, $34.95. Broder- 
bund Software Inc., 1938 
Fourth St., San Rafael, CA 
94901. 

Speed Track, a simulation 
game. Place your bets, watch 
six horses race toward the 
finish line, and collect your 
winnings. For up to eight 
players. For the Atari 
400/800; cassette, $19.95. 
Brenner, POB 459, Plainview, 
NY 11803. 

Stratos, an arcade-type 
game. One or two players can 
defend a futuristic city from 
attack by alien spacecraft. For 
the Atari 400/800; floppy 
disk, $34,95. Adventure Inter¬ 
national (see address above). 

Wayout, an arcade-type 
game. You have a choice of 26 
threes! imensional mazes to 
explore. Look for the fireflies, 
but beware of the Qeptangle. 
Wayout glasses and compass 
included. For the Atari 
400/800; floppy disk, $39.95. 
Sirius Software, 10364 Rock¬ 
ingham Dr., Sacramento, CA 
95827, 
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Commodore 

AC Network Analysis, a 
program to analyze an AC 
network with both passive 
components and transistors. 
Results are in decibel magni¬ 
tude, return loss, and phase. 
For the Commodore 64, PET, 
and VIC-20' cassette, $25. 
R. K. Altenbach, 31 Gamer 
Rd., Stow, MA 01775, 

Beginners Assembly Lan¬ 
guage Programming, a book 
and software combination 
that teaches the basics of as¬ 
sembly-language program¬ 
ming. For the Commodore 
VIC-20; cassette. Price not 
available. Honey fold Soft¬ 
ware Ltd., Standfast House, 
Bath Place, High St., Barnet, 
London, England. 

Conquer, a medieval 
strategy game. The object of 
this game is to conquer as 
many countries as possible. 
For 1 to 15 players. For the 
Commodore VIC-20; floppy 
disk or cassette, $16.95. Com¬ 
puter Knowledge, 100 Grove 
St., Worcester, MA 01605. 

The Dungeon, an arcade- 
type game. Escape an ever-ex¬ 
panding dungeon while meet¬ 
ing monsters, thieves, trap 
doors, secret keys, coffins, 
gold, swords, and much 
more. For the Commodore 
VIC-20; cassette, $15. Softwar 
111, 1307 Douglas Dr., Ster¬ 
ling, IL 61081. 

Vanilla PILOT, an imple¬ 
mentation of the PILOT lan¬ 
guage. This interpreter-based 
package features turtle graph¬ 
ics and enhanced editing com¬ 
mands. For the Commodore 
64 and VIC-20; floppy disk, 
$29,95. Tamarack Software, 
Water St., Darby, MT 59829. 

CP/M 

Compress, a data-compres- 
sion program for CP/M files. 
Storage requirements can be 
reduced 30 to 40 percent. It is 
based on a logarithmic rela¬ 
tion between relative-letter 
frequency and bit length. For 
CP/M-based systems; floppy 
disk, $59.95, Digital Market¬ 
ing Inc., 2670 Cherry Lane, 


Walnut Creek, CA 94596. 

DES-Crypt Version 1.0, an 
implementation of the Na¬ 
tional Bureau of Standards' 
Data Encryption Standard 
(DBS). This menu-driven 
package encrypts and de¬ 
crypts your files. For CP/M- 
based systems; floppy disk, 
$149. Trigram Systems, 3 
Bayard Rd. #66, Pittsburgh, 
PA 15213. 

Disk Inspector, a full-screen 
editor for CP/M-based files. It 
displays selected sectors in 
both ASCII and hexadecimal 
formats. Make changes and 
rewrite the sector by moving 
the cursor. For CP/M-based 
systems; floppy disk, $29.95, 
Overbeek Enterprises, POB 
726, Elgin, IL 60120. 

Peach text Word Processor, 
a full-featured word-process¬ 
ing package. It provides menu 
selection for functions, help 
display, print formatting, and 
self-teaching lessons. For 
CP/M-based systems; floppy 
disk, $500. Peachtree Soft¬ 
ware Inc., Suite 1300, 3445 
Peachtree Rd. NE, Atlanta, 
GA 30326. 

Solomon Series Software, 
an integrated accounting sys¬ 
tem that includes general 
ledger, accounts receivable 
and payable, invoicing, pay¬ 
roll, address and job-cost 
management. For CP/M- 
based systems; floppy disk, 
$3495. Computech Group 
Inc., Main line Industrial 
Park, Lee Blvd., Frazer, PA 
19355. 

Spelling Proofreader, a 

spelling-checker package. 
Based on the Random House 
Dictionary , this program 
works with the Peachtext 
word-processing system to 
check the spelling of your 
documents. For CP/M-based 
systems; floppy disk, $300, 
Peachtree Software Inc. (see 
address above). 

Y-Wing II, an arcade-type 
game, Stormslayer has en¬ 
slaved all creatures under the 
sea. Your mission is to fly 
your Y-Wing fighter through 
the Stygian Sea and slay the 


BYTEK’s SECOND GENERATION 
UNIVERSAL (E)PROM 
PROGRAMMER—SYSTEM 15 


Features: 

■Bipolar PROMS. 

• Micros - (8748 & 8749) 

• I/O - 6 baud rates. 13 formats including 
Intellec, Textronix and Motorola, 

• EPROMs, (2708 - 27128} 

• Gang option - programs eight at once. 

• Remote control option. 


<1 


$645 

S15-P 



PROGRAMS 
OVER 250 
DEVICE TYPES 


FUNCTIONS 

display device data 

EDIT RAM DATA 
DEVICE PROGRAM 
TYPE SELECTION 


IBIVITI6IKI 


CRC RAM 
LOAD DATA 
COMPARE FIELDS 
FILL MEMORY FIELD 
BLOCK MOVE 
DIAGNOSTICS 
and more. 



' COMPUTER SYSTEMS CORP 


2283 S. Federal Hwy. 


Delray Beach, FL33444 


(305)272-2052 


VERSATILE DATA REDUCTION, 
DISPLAY AND PLOTTING SOFTWARE 
FOR YOUR APPLE* II 


STRIPCH ARTER — Turns your APPLE and Epson MX 
series printer into an economical 4-pen chert recorder. 
Prints and displays continuous 1 to 4-channel strip- 
charts of any length. Ideal for large data sets. Numerous 
user-selectable graphics options enhance output qual¬ 
ity, Includes 5 demos on disk with 37-page manual $100 

VIDICHART — Proven toot for lab data management. 
Fast plots of 4 data sets with scrolling in 4 directions, 
zoom scaling on X and Y axes, 2 types of graphic 
cursors and on-screen STATUS REPORT, even plots 
A/D input while sampling. ADD, SUBTRACT, MULTI¬ 
PLY, DIVIDE, INTEGRATE. DIFFERENTIATE, AVER’ 
AGE or NORMALIZE data sets with SIMPLE COM¬ 
MANDS. Ideal for spectra, chromatograms, rate curves, 
etc. Includes SAMPLE DATA on disk with 28-page 
manual...$75 



SCIENTIFIC PLOTTER — Draws professional-looking 
graphs of your data. You choose data format, length and 
position of axes, 20 symbols, error bars, labels any¬ 
where in 4 orientations. Includes 5 demos on disk plus 
30-page manual.$25 

(For OIF file and Houston Instrument or H-P 7470A 
plotter adaptations, add $25 for each option selected.) 



CURVE FITTER — Select the best curve to lit your data. 
Scale, transform, average, smooth, interpolate (3 
types), LEAST SQUARES fil (3 types). Evaluate un¬ 
knowns from fitted curve. Includes 5 demos on disk with 


33-page manual.$35 

SPECIAL; V1DICHART. SCIENTIFIC PLOTTER, 
CURVE FITTER on 1 disk..$120 



Add $1.50 shipping on all U.S. orders. VISA or MASTERCARD orders accepted 

‘Trademark ot Apple Computer, fnc. 


-ITI- INTERACTIVE MICROWARE, INC. 

■ | ft ■■ P.O, Bax 771, Dept. 3 State College, PA 16301 

■ Ul ■ CALL (814) 238 8294 for IMMEDIATE ACTION 


Circle 210 on inquiry card. 
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Circle 236 on Enquiry card. 


UV EPROM ERASER 


* Er?m ihnir 15 EPROWS - 15 minutH ansa llm* 

+ Elsm&rrt life 7700 hours 

* Intensity. l2Wt hem 1 j| i" 

* Erwes til UV EPROMS |?T16, 2732, 2516. 2532, *ta,J 



$ 49.95 


■HOBBY MODEL 

INDUSTRIAL MODEL 

QUV-T8/2N 

$68.95 

WITH TIMER AND 
SAFETY SWITCH 

0UV-T8/2T 

$97.50 


PROGRAMS: 2508. 2516. 2532. 2716, 27C16, 27C32, 
2732A. 2758. 8748, 8749H. 8748H 
OPTIONAL MODULES: 2564. 2764. 8755A, 8741 

* STAND ALONE. CUT. OR COMPUTER CONTROL 

• UaOAD/ DOWNLOAD IN MOTOROLA OR INTEL HEX FORMAT 

• MICROPROCESSOR RASED * 4 K INTERNAL RAM 

* BO DAT PARTS l LABOR WARRANTY ON ALL PRODUCTS 

SOON TO BE RELEASED: 

PROMPRO-8 128K Version S689. 
MONEY BACK GUARANTEE 


INTELLIGENT 
PROGRAMMER 
STAND ALONE 

RS-232 

« RELIABLE 

* EASY COPY (NoaMmal 
equipmerii needed) 

* USER FRIENDLY 

COMPATIBLE 

IBM PC, TflS-SQ, APPLE, CPM, 
FLEX, TEKTRGN1CS. MDS 

(MCS-48) 

^PROGRAMMING 
PRICE INCLUDES 
PERSONALITY MODULE 


$489.00 


LOGICAL DEVICES INC. 

781 W. OAKLAND PARK BLVD. • FT LAUDERDALE. FL 33311 
Phone Orders (305) 974-0967 • TWX: 510-956-9496 
SEE US AT COMDEX SPRING BOOTH #3019 


tmmmrm . 

un i i m* h±j 



■ . 

ii 

■u 







CAPACITY 

SIZE 5 Vi floppy size (6x4 
SPEED • Twice as fast as l 
COMP AT ABILITY Hardwa>e and Sufi ware interfaces Uy TRS 60* 
Apple r IBM-PC;- CP/Mf Turbodos? S 100, & bit partite! pod, any 
IB Of computer suet) as Osborne® Xerox? TalevideOi-'Nortbstar 
Advantage^' 

EXCEPTIONAL WARRANTY Comprehesive 1 year parts and labor 
NOTHING ELSE TO BUY Subsystems include disk, chassis with 
power supply, controller, cables, hardware adapter and software 
package. 


! ASSOCIATES! 

8720 Old Courthouse Road, Vienna. Virginia 22180 

703-281-5762 


Software Received 

sea giant himself. For CP/M- 
based systems; floppy disk, 
$21.50. Evryware, FOB 
60802, Sunnyvale, CA 94088, 

Heath/Zenith 

Empire, a simulated war 
game. Your army is fighting 
the computers army. As the 
forces move over a grid of 
unknown territory, your task 
is to contact and destroy the 
enemy. For the Heathkit 
H-ll; 8-inch floppy disk, $40. 
Northwest Software, 15343 
Southeast 43 Place, Bellevue, 
WA 98006. 

Extended Tiny BASIC 
Compiler, a BASIC compiler 
program. Convert your 
BASIC programs into fast ma¬ 
chine language. Requires 
HDOS 1*6. For Heath/Zenith 
computers; floppy disk, 
$31.95. O'Connor Software, 
191 Oak ridge Dr*, Lower 
Burrell, PA 15068. 

Y-Wing II, an arcade-type 
game (see description under 
CP/M). For Heath HDOS- 
based systems; floppy disk, 
$21.50. Evryware, POB 
60802, Sunnyvale, CA 94088. 

IBM Personal Computer 

Air Traffic Controller, a 
simulation game. You must 
direct air traffic. Several op¬ 
tions allow you to tailor the 
game to your preferences: suc¬ 
cessfully land planes or cause 
crashes for a high score. For 
the IBM Persona) Computer; 
floppy disk, $29.95. Avant- 
Garde Creations, POB 30160, 
Eugene, OR 97403, 

Data Plotting Software for 
Micros, a data-analysis pro¬ 
gram (see description under 
Apple). For the IBM Personal 
Computer; floppy disk, 
$19,95. Kern Publications, 
190 Duck Hill Rd., POB 1029, 
Duxbury, MA 02332, 

Deadline, an interactive 
program in which you are a 
detective who must solve a 
murder within 12 game hours. 
The program gives you all the 
clues you need. For the IBM 
Personal Computer; 5 3 /<- and 
8-inch floppy-disk formats, 


$49.95 and $59.95, respective¬ 
ly. For information, contact 
Infocom, 55 Wheeler St., 
Cambridge, MA 02138. 

Federation, an arcade-type 
game. You command a Feder¬ 
ation Beet. Your mission is to 
wipe out invading Drorn 
Drones. For the IBM Personal 
Computer; floppy disk, 
$29.95, Avant-Garde Cre¬ 
ations (see address above). 

Financial Planning for 
Multiplan (see description 
under Apple). For the IBM 
Personal Computer; floppy 
disk, $79.95. Howard W. 
Sams & Co. Inc., 4300 West 
62nd St., POB 7092, Indiana¬ 
polis, IN 46206. 

Financial Planning for 
Supercalc, a set of 17 tem¬ 
plates for use with the Super- 
ca 1c elec t r on ic-spr ead sheet 
system. For the IBM Personal 
Computer; floppy disk, 
$79.95. Howard W. Sams & 
Co, Inc. (see address above). 

Financial Planning for Visi- 
calc (see description under 
Apple), For the IBM Personal 
Computer; floppy disk, 
$79.95. Howard W. Sams & 
Co. Inc. (see address above). 

Label Kit PC Disk Orga¬ 
nizer, a user-friendly system 
that prints labels of your 
alphabetically arranged files. 
Kit includes a program disk, 
300 pin-feed labels, and in¬ 
struct ions. For the IBM Per¬ 
sonal Computer; floppy disk, 
$59.95. PC Goodie Co., Suite 
10, 15445 Ventura Blvd., 
Sherman Oaks, CA 91413, 

Lazermaze, an arcade-type 
game. In the Arena Grid of 
Justice, your laser will reflect 
off many obstacles. A keen 
eye and trigger finger mean 
victory. For the IBM Personal 
Computer; floppy disk, 
$29.95. Avant-Garde Crea¬ 
tions (see address above). 

Name & Address List Man¬ 
agement System, a simple 
database-management pro¬ 
gram designed to maintain 
lists of names and addresses. 
You can print listings and 
mailing labels according to 
several options. For the IBM 
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Personal Computer; floppy 
disk, $29.95, M & J Automa¬ 
tion, POB 205, Plainsboro, NJ 
08536. 

Starcross, an adventure- 
type game. You must explore 
an alien starship and solve the 
complex and puzzling alien 
mysteries. For the IBM Per¬ 
sonal Computer; floppy disk, 
$39.95. Infocom (see address 
above). 

Terran Jeopardy, an ar¬ 
cade-type game. Pit your 
strategic skills against the 
Black Nebula Horde. Terras 
fate is in your hands as you 
defend your base from alien 
attack. For the IBM Personal 
Computer; floppy disk, 
$29.95. Avant-Garde Cre¬ 
ations (see address above). 

Zork 1: The Great Under¬ 
ground Empire, an adventure- 
type game. Strive to discover 
the Twenty Treasures of Zork 
and escape with them and 
your life. The game features a 
Save option for continued 
play. For the IBM Personal 
Computer; 5 Vi- and 8-inch 
floppy-disk formats, $39,95 
and $49.95, respectively. In¬ 
focom (see address above). 

Zork H: The Wizard of 
Frobozz, an adventure-type 
game. A continuation in the 
series, this game takes you 
deeper into the subterranean 
realm where you meet the 
powerful Wizard. For the IBM 
Personal Computer; 5Vi- and 
8-inch floppy-disk formats, 
$39.95 and $49.95, respective¬ 
ly. Infocom (see address 
above). 

Zork III: The Dungeon 
Master, an adventure-type 
game. This is the final test in 
the series. You must fight the 
Dungeon Master himself. For 
the IBM Personal Computer; 
5V<- and 8-inch floppy-disk 
formats, $39.95 and $49,95, 
respectively, Infocom (see ad¬ 
dress above), 

Texas Instruments 

Data Rescue, an arcade- 
type game. See if you can re¬ 
cover the stolen data-bank 
models and return them to 


earth. For the TI-99/4A; cas¬ 
sette, $9.95, Kuhl Software, 
41215th Ave. SW, Rochester, 
MN 55901. 

The Dungeon, an arcade- 
type game (see description 
under Commodore). For the 
TI-99/4A; cassette, $15. Soft- 
war III, 1307 Douglas Dr., 
Sterling, IL 61081. 

TRS-80 

Alphabet Soup, a com¬ 
petitive spelling game with 
nine skill levels. Once the pro¬ 
gram generates 5 to 14 letters, 
you have 200 seconds to spell 
as many words as you can. 
For the TRS-80 Color Com¬ 
puter; cassette, $14.95. 
Creative Technical Consul¬ 
tants, 16-8 Sangre de Cristo, 
POB 652, Cedar Crest, NM 
87008. 

Cyberchess System Pro¬ 
gram, a chess-tutorial pro¬ 
gram. This chess-analysis sys¬ 
tem will play games according 
to your level of expertise, set 
up classic games, and rate a 
player's ability. For the 
TRS-80 Models I and III; flop¬ 
py disk, $29.95. I.J.G. Inc., 
1953 West 11th St,, Upland, 
CA 91786. 

ZX80/ZX81 

Bon Mot, an educational 
game that teaches vocabulary 
and spelling skills. Up to 6 
players can choose from 11 
different anagram games. For 
the ZX80/ZX81; cassette, 
$9,99, Luther A. Gotwald Jr., 
POB 404, Davidsville, PA 
15928. 

Musical Scales, a program 
to convert any series of notes 
from one musical scale to an¬ 
other, Scales included are Io¬ 
nian, Dorian, Phrygian, Ly¬ 
dian, Mixolydian, Aeolian, 
Locrian, and harmonic minor. 
For the Timex/Sinclair 1000 
and ZX81; cassette, $14.95. 
Rave Records, 1005 Mechanic 
St., Decorah, IA 52101. 

Schedi-Mort, an amortiza¬ 
tion-scheduler program. You 
can compute complete sched¬ 
ules of payments, principal, 
interest, and remaining 


balance on any loans. For the 
Timex/Sinclair 1000 and 
ZX81; cassette, $20. E. Arthur 
Brown Co., 1702 Oak Knoll 
Dr., Alexandria, MN 56308. 


Heath /Zenith). For the Digital 
Equipment Corporation 
LSI-11, 8-inch floppy disk, 
$40, Northwest Software, 
15343 Southeast 43 Place, 


Other Computers 

Dragonfire, a video game 
(see description under Atari). 
For the Mattel Intellivision; 
cartridge, $39.95. lmagic, 
1875 Dobbin Dr., San Jose, 
CA 95133. 

Empire, a simulated war 
game (see description under 


Bellevue, WA 98006. 

Recipe Organizer, a pro¬ 
gram that stores and retrieves 
up to 200 recipes on one disk. 
For the Intertec Superbrain; 
floppy disk, $29.95. The Of¬ 
fice Partner Inc., 6736 Brook- 
crest Dr. r Charlotte, NC 
2821O.B 


This is a list of software packages that have been received by 
BYTE Publications during the past month. The list is correct to the 
best of our knowledge, but It is not meant to be a full description 
of the product or the forms in which the product is available In 
particular, some packages may be sold for several machines or in 
both cassette and floppy-disk format; the product listed here is 
the version received by BYTE Publications. 

This is an all-inclusive list that makes no comment on the quality 
or usefulness of the software listed. We regret that we cannot 
review every software package we receive. Instead, this list is 
meant to be a monthly acknowledgment of these packages and 
the companies that sent them. All software received is considered 
to be on loan to BYTE and is returned to the manufacturer after a 
set period of time. Companies sending software packages should 
be sure to include the list price of the packages and (where appro¬ 
priate) the alternate forms in which they are available. 


DECADES OF SERVICE 


Washington Computer Services 

97 Spring St.. New York, NY 10012 —* * *■ 

T00RDER: Call our toll-free number: (BOO) 221-5416. In N.Y. State and 
for technical information: (212) 226-2121. Hours: 9 AM-5:30 PM (EST) 
Monday-Friday TELEX: 12-5606 CABLE: WASHCOMP NYK _ 

SEC ARC 

8086. 16 hit processor: Two 
8" DSDD disk drives; 123K 
RAM (to 640K ); green or RGB 

PERFECT FOR: c0l0r SGreen - 

Word Processing 
CAD/CAW graphics 
(1024 x 1024 resolution) 

DataBase Management 
Accounting 

Chang Lab's Microplan 
IBM emulations 
CP/M-86, MSD0S, UCSD R 



This new state-of-the-ait work 


station outperforms 
all others near its 
price range. 


_ PRICES START BELOW 

$ 3300 ?° 

(Orb disk drive, green} 


NEC COMPUTERS AND MONITORS Contract #P-0722Q 

DI C A C El confiuse us wilh maiI arderdeafers Wte are a Full service distributor 

r LuAOCl serving Ihe data processing & installation needs of business & industry 
from micros to mainframes. System houses, educational institutions & governmental agon' 
cies given special consideration. Leasing available. NY, State agencies, municipalities, 
and schools—call us for information on our O.G S. term contracts on hardware & software. 


Please call to make an appointment tor demons!ration of this extraordinary computer at our showroom 
Prices subject lo change without notice, calf far latest prices Prices include 3% cash discount N .Y. 
residents add safes tax. is a trademark ol Digital Research. Ail sales subject to our standard 
sale conditions (available on request) Above prices do not include customization or installation 


See other ad on page 178, 
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What's New? 


NEW CHIPS 



RAM Has 

3-Nanosecond Access Time 


Motorola’s 64-bit 
MCI OH 145 bipolar ECL 
RAM (random-access read/ 
write memory) can be used 
in any memory storage sys¬ 
tem requiring high-speed 
access times. This device, a 
member of the MECL 
I0KH family, has a 3-ns 
(nanosecond) address ac¬ 
cess time (typical) with 6 ns 
maximum. It's organized as 
a 16 by 4 memory array 
and engineered with Mo¬ 
torola’s MOSAIC (Motorola 
oxide self-aligned implant¬ 
ed circuit) oxide-isolated 
process, which achieves a 
purported smaller device 
geometry, improved band¬ 
width, and reduced para¬ 
sitic capacitances. It's com¬ 
pletely compatible with the 
Motorola MECL 10K family 
and offers an improved 
noise margin [150 milli¬ 
volts) and voltage con¬ 
sumption. The memory cell 


array features a write and 
data input buffer, an ad¬ 
dress buffer and decoder, 
data output buffers, and a 
chip select. 

Prototype quantities of 
the MCI0HI45 are avail¬ 
able in ceramic and plastic 
DIPs (dual-inline packages). 
In 100-unit lots, these ver¬ 
sions cost $10.65 and 
$9.25 each, respectively. 
Contact Motorola Semi¬ 
conductor Products Inc., 
5005 East MacDowell Rd., 
Phoenix, AZ 85008. (602) 
962-2202. 

Circle 550 on inquiry card. 


High-Speed 
Math Chip 

Oki Semiconductor’s 
general-purpose 8-bit 
MSM6203 mathematics cir¬ 
cuit is said to be fast 
enough for radar data cor¬ 


relation and industrial 
process-control systems. It 
is built with silicon-gate 
CMOS (complementary 
metal-oxide semiconduc¬ 
tor) technology and has 
eight bidirectional I/O pins. 
It readily connects to such 
8-bit microprocessors as 
Oki's 80C85A. The 
MSM6203 can perform 8- 
by 8-bit multiplication or 
16- by 8-bit division opera¬ 
tions in 3.3 microseconds. 
Power consumption is 6.5 
mill watts per MHz during 
arithmetic operation, and 
the maximum operating 
frequency is 4 MHz (50% 
duty cycle). It's housed in 
an 18-pin plastic DIP (dual¬ 
inline package). 

The MSM6203 costs 
$7.50 each, in 100-piece 
quantities. Contact Oki 
Semiconductor Inc., Suite 
401, 1333 Lawrence Ex¬ 
pressway. Santa Clara. CA 
95051, (408) 984-4842. 
Circle 551 on inquiry card. 


Speedy PROM 

The 6353-2 is a 4K-byte 
nickel chromium PROM 
(programmable read-only 
memory) from Monolithic 
Memories. This chip, or¬ 
ganized as 1024 words of 
4 bits each, features an ad¬ 
dress access time of 50 ns 
(nanoseconds] worst case; 
35 ns (typical). Its power 
consumption is 140 mA 
(milliamperes). and output 
leakage current is 40 pA 
(microamperes). Accord¬ 
ing to the company, the 
6353-2 can be used as a 
logic element because of 
its speed. Other applica¬ 
tions include program or 
microcode storage, lookup 


tables, and character gen¬ 
erators. The 6353-2 PROM 
is housed in an 18-pin 
0.3-inch-wide ceramic 
package. 

In lots ranging from 100 
to 999, the 6353-2 costs 
$5.25 each. Monolithic 
Memories Inc., 1165 East 
Arques Ave., Sunnyvale. 
CA 94086, (408) 739- 
3535. 

Circle 552 on inquiry card. 



New Member of 
F6800 Family 

Fairchild has added the 
F6809E to its 8-bit F6800 
microprocessor family. This 
high-performance chip fea¬ 
tures 16-bit registers, dual 
8-bit data paths, 59 basic 
instructions, the ability to 
recognize 1464 different 
variations of instructions 
and addressing modes, 
and external clock inputs 
that permit synchroniza¬ 
tion with peripherals, sys¬ 
tems, or other microproces¬ 
sors. The F6809E is com¬ 
patible at the hardware 
and software levels with 
the F6800 family. 
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What's New? 


The F6809E micropro¬ 
cessor is available in chree 
speeds: f, 1.5, and 2 MHz, 
Quantities can be ordered 
through local sales offices 
or franchised distributors. 
For further details, contact 


Product Marketing, Fair- 
child Microprocessor Divi¬ 
sion, 3420 Central Express¬ 
way, Santa Clara, CA 
95051, [408) 773-2102. 
Circle 553 on inquiry card. 



In-System 

The NS4SE-I6 is the 
vanguard of National Semi¬ 
conductor's series of In- 
System Emulators (ISE) for 
its 16/3 2-bit NS 16000 
microprocessor family. A 
multihost emulator family, 
the ISE/16 line lets users test 
and debug both hardware 
and software on their own 
16000-family-based de¬ 
signs. The NS-ISE-16 pro¬ 
vides real-time emulation of 
the NS 16032 processor, 
the NS1620I TCU (timing- 
control unit), and the 
NS 16082 MMU (memory- 
management unit). The 
package has three basic 
components: an emulation 
support box, an emulation 
pod, and a TTL (transistor- 
transistor logic) status pod. 
Also provided is the 
IDBG16 software debug¬ 
ging program, resident on 
the host computer system. 
(The JDBG16 is a superset 
of the NS 16000 cross-soft¬ 
ware debugger, DGB16.) 

The NS-ISE-16 currently 
communicates with a 


Emulator 

Digital Equipment Cor¬ 
poration VAX/l I host sys¬ 
tem. Its two RS-232C ports 
permit transparent mode 
communication with the 
host computer This means 
that one port is connected 
to the VAX while the other 
connects with the user's 
terminal, permitting direct 
communication between 
the ISE and the VAX for 
faster response. The user's 
terminal functions as a 
command console. 

The NS-ISE-16 is supplied 
with an IEEE-488 GPIB port 
that will allow it to com¬ 
municate with future host 
systems. Other standard 
features include up to 30K 
bytes of memory-mapping 
space, write protect/detect 
of 2K-byte blocks, and 
program-flow trace of up 
to 256 nonsequential 
fetches. This device is 
presently specified for 
operation at speeds of up 
to 6 MHz, with future up¬ 
grades planned to operate 
at 10 MHz. 


The NS-ISE-16 costs 
$7500, including the inter¬ 
active debugger program. 
Contact National Semicon¬ 
ductor, 2900 Semiconduc¬ 
tor Dr„ Santa Clara, CA 
95051, (408] 721-5000. 
Circle 554 on inquiry card. 


SYSTEMS 


Complete Color 
Graphics System 

The Executive Presenta¬ 
tion System (EPS] from In¬ 
telligent Systems Corpora¬ 
tion is said to provide all the 
hardware and software 
you need to prepare pre¬ 
sentation-quality color 
graphic visuals. With EPS, 
you can create overhead 
projector transparencies, 
35 mm slides, and paper 
prints and plots. EPS soft¬ 
ware includes CP/M, 
Microsoft BASIC, and a 
graphics language that 
uses such English-state- 
ment commands as pie, 
bar, and line, EPS is device- 
independent, which lets 
you use a variety of output 
peripherals, including color 
plotters, camera systems, 
and Ink-jet printers. This 
system is built around the 
Intecofor 800 TR color 
graphics terminal and the 
Jntecolor 7000 computer. 

The Intecolor 8001R 
features individual dot ad¬ 
dressability, 96K bytes of 
RAM (random-access read/ 
write memory] with red/ 
green/bfue readable bit 
map, a 4K-byte graphics 
command processor in 
ROM [read-only memory] 
with 20 functions, 4K bytes 
of command software in 


ROM to handle routines, 
and an 8K-byte RAM- 
based low-resolution mem¬ 
ory plane for alphanu¬ 
meric^ and graphics, with 
96 uppercase and lower¬ 
case ASCII characters, its 
hardware includes two RS- 
232C ports, one 8-bit 
parallel printer port, and a 
177-key ASCII keyboard 
with 28 function keys, The 
Intecolor 7000 offers J28K 
bytes of RAM, a scrolling 
text editor, and dual 8-inch 
floppy-disk drives with 2,4 
megabytes of data space 
and full-track disk buffer for 
fast throughput. 

An 8-pen color plotter, a 
color camera system, and a 
color ink-jet printer are 
available as options. Prices 
begin at $18,000, which 
includes an output option. 
For details, contact In¬ 
telligent Systems Corp., 
225 Technology Park/At¬ 
lanta, Norcross, GA 
30092, (404) 449-5961. 
Circle 555 on inquiry card. 


Eagles Are IBM 
PC-Compatible 

The Eagle 1600 Series of 
16-bit computers is com¬ 
patible with the IBM Per¬ 
sonal Computer. Accord- 
ing to the company, this 
series combines all the fea¬ 
tures of the PC at up to 
four times the operating 
speed. The 1600 com¬ 
puters are fully upgradable 
and come with network¬ 
ing capabilities and word- 
processing and financial 
planning software. 

The basic system, the 
Model 1630, has 128K 
bytes of RAM (random-ac¬ 
cess read/write memory), I 
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megabyte of 514-inch 
floppy-disk storage, 12.5 
megabytes of hard-disk 
storage, a detachable 
105-key keyboard with 24 
user-definable keys, and a 
separate monitor and 8086 
microprocessor, which 
operates at 8 MHz, Its inter¬ 
nal memory is expandable 
to 512K bytes, and up to 
eight PC plug-compatible 
boards can be added for 


peripherals. Additional soft¬ 
ware available from Eagle 
includes general account¬ 
ing, medical and dental 
practice management, and 
CPA accounting. 

The Model 1630 costs 
$6995. Contact Eagle 
Computer lnc„ Building C. 
983 University Ave., Los 
Gatos, CA 95030, (408) 
395-5005. 

Circle 556 on inquiry card. 



Atari 

The Atari 1200XL home 
computer comes with 64 K 
bytes of RAM (random-ac¬ 
cess read/write memory), 

12 user-programmable 
function keys, and built-in 
diagnostics. Its keyboard 
permits shifting into an in¬ 
tegral European character 
set that includes special 
currency and character 
symbols. A Help key is 
standard as are one-touch 
cursor controls, 256 avail¬ 
able colors for a monitor, 
and a speaker with 4 
voices and a 3 Vi -octave 
range. The I200XL is com¬ 
patible with Atari peripher¬ 
als and software products. 

Options for the 12QQXL 
include a cassette memory 
system, an 80-coJumn 
printer, and a 40-column 
printer/plotter. The mem- 


1200XL 

ory system, the Model 
1010 Program Recorder, 
uses standard audio cas¬ 
settes and features two 
channels for both a pro¬ 
gram and sound effects. 
The Model 1025 printer 
prints dot-matrix characters 
at 40 cps (characters per 
second] and accepts single- 
sheet, fan-fold, and rolled 
paper. The Model 1020 
Color Printer/Plotter pro¬ 
duces four-color text, com¬ 
plex charts, and graphs to 
any set of X. Y coordinates. 
Prices range from $99.95 
to $549. The 1200XL costs 
Jess than S 1000. Full details 
are available from A tan 
Inc.. 1265 Borregas Ave., 
POB 427, Sunnyvale, CA 
94086. 

Circle 557 on inquiry card. 



Bundle of Software 
Comes with Business System 


The Voyager 4000 series 
of small business com¬ 
puters comes with the 
CP/M operating system 
and word processing, 
spreadsheet with graphics, 
database management, 
mailing list, payroll. Telex, 
and time management 
software. The basic 
Voyager has RS-232C and 
RS-422A ports, dual 
5'A -inch double-sided dou¬ 
ble-density floppy-disk 
drives (1.2 megabytes of 
storage), and an 8085 cen¬ 
tral processor that ad¬ 
dresses 64 K bytes of RAM 
(random-access read/write 
memory). The central pro¬ 
cessor is upgradable to 
8085/8088-based 8- and 
16-bit coprocessor opera¬ 
tion, addressing 1000K 
bytes of RAM. Up to 20 
megabytes of plug-in hard¬ 
disk storage is available. 
The series also features an 
adjustable 12-Inch non¬ 
glare video monitor with 
dedicated memory and an 
8 by 12 matrix on a 10 by 
14 grid with a choice of 
three colors. The com¬ 
puter's detachable key¬ 


board has 100 five-func¬ 
tion keys and a 10-key 
numeric pad. 

The Voyager 4000 costs 
$4995, including the soft¬ 
ware. Deafer and OEM 
(original equipment manu¬ 
facturer] discounts are 
available. Contact Voyager 
Systems Inc., 2192 Anchor 
Court, Newbury Park, CA 
91320, (213) 991-9028. 
Circle 558 on inquiry card. 


Multiuser Telesystem 
Runs Unix III 

A Motorola MC68000- 
based computer running 
the Unix III operating sys¬ 
tem is being marketed by 
Televideo Systems Inc. The 
Telesystem II supports up 
to 16 users and offers inter¬ 
face flexibility by means of 
15 serial ports, one RS- 
422A port, a Centronics- 
compatible parallel port, 
and bus expansion capabil¬ 
ities. Standard features in¬ 
clude 512K bytes of RAM 
[random-access read/write 
memory) and an 8-inch 40- 
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or 80-megabyte Winches¬ 
ter hard-disk drive backed 
up by a 17.5-megabyte 
streaming cartridge tape. 
RAM memory can be ex¬ 
panded to 1 megabyte in 
256K-byte increments, and 
an additional 40 or 
80-megabyte drive can be 
attached tor a total storage 
capacity of 160 mega¬ 
bytes- The operating speed 
is 8 MHz, and the 
MC68000 is complement¬ 
ed with an MMU (mem¬ 
ory-management unit) 


chip. Software available in¬ 
cludes COBOL, Pascal C, 
and FORTRAN-77. 

The Telesystem li costs 
less than $14,000, which 
includes 40 megabytes of 
disk storage, the backup 
tape drive, Unix III and 
two Tefevideo displays. 
Further details are available 
from Tele video Systems 
lnc. P 1170 Morse Ave., 
Sunnyvale, CA 94086, 
(408] 745-7760, 

Circle 559 on inquiry card. 



Dual Processors Provide Flexibility 


The Micro 16S personal 
business computer from 
Fujitsu Ltd. gives you inte¬ 


grated 8- and 16-bit pro¬ 
cessing power flexibility. 
The Micro I6S uses the 


Zifog Z80 and Intel's 16-bit 
8086 for its main proces¬ 
sors. The Z80 runs the 
CP/M 22 operating sys¬ 
tem, while the 8086 sup¬ 
ports up to I megabyte of 
memory. 

Mass storage is supplied 
by dual 5 l A -inch floppy- 
disk drives, each capable of 
handling more than 3I2K 
bytes of formatted data. 
User memory is provided 
by 125K bytes of parity¬ 
checking RAM (random-ac¬ 
cess read/write memory] r 
expandable to ! megabyte. 
This system has high-reso¬ 
lution color graphics capa¬ 
bilities that are backed by 
more than 50K bytes of 
support RAM. Its dedicated 
display processor generates 
high-resofution (640 by 
200] color graphics. Other 
standard features are paral¬ 
lel and serial output ports 
and a typewriter-style de¬ 
tachable keyboard with a 
separate numeric keypad 
and 10 prog ra m m ab I e 
function keys. 

The Micro 16S comes 
with the CP/M-86 operat- 
rng system, a word pro¬ 
cessor, an electronic 
spreadsheet, and a color 
monitor. Options include a 
1 0-megabyte 5 V*-\no h 
Winchester-disk drive, a 
link to Corvus Systems 1 
Omninet network, and 
Concurrent CP/M-86, 
which Jets the Micro T6S 
run four jobs simultaneous¬ 
ly with each task using up 
to 250K bytes of memory. 
Its base price is $3995. For 
full details, contact Fujitsu 
Ltd., Professional Microsys¬ 
tems Division, 2840 San 
Tomas Expressway, Santa 
Clara, CA 95051. (408) 
980-0755. 

Circle 560 on inquiry card. 


SOFTWARE 


Software Line 

for Usa Unveiled 

Open Systems will distri¬ 
bute Xenix-based software 
products for Apple Com¬ 
puter's recently an¬ 
nounced Lisa computer. 
This fine, targeted at the 
smali-business market, wiff 
include Science Manage¬ 
ment Corporation's 
(SMC's) Business BASIC in¬ 
terpreter, seven interactive 
accounting applications 
packages, and a report 
writer. The accounting 
packages include order 
processing, general ledger, 
accounts receivable with 
billing and sales analysis, 
payroll, and job cost. The 
report writer, to be mar¬ 
keted under the name The 
Team Manager, will fink 
the accounting applica¬ 
tions to a comprehensive 
data dictionary, which will 
allow creation of simple or 
complex reports from all 
files within the accounting 
system, it will also permit 
reformatting of data from 
the accounting applica¬ 
tions for use by word pro¬ 
cessing, spreadsheet, and 
other productivity applica¬ 
tions available under 
Xenix. 

Open Systems will direct¬ 
ly license the Xenix-based 
software to Apple dealers. 
In addition, ft will provide 
all packaging, training, and 
support. For further details, 
contact Open Systems Inc., 
430 Oak Grove, Minnea¬ 
polis, MN 55403, (612] 
870-3515. 

Circle 561 on inquiry card. 
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Dow Jones Markets Software 


Dow Jones & Company 
offers software programs 
designed to meet the 
business and investment 
needs of personal com¬ 
puter users. Dow Jones 
software runs on such sys¬ 
tems as the Apple II and 
the IBM Personal Com¬ 
puter. Customer and 
dealer support includes a 
one-year warranty and a 
toll-free customer service 
department. 

The Dow Jones Market 
Analyzer automatically 
collects, stores, and up¬ 
dates stock market data 
that can be used to con¬ 
struct charts for technical 
analysis. The Market 
Microscope sorts and 
ranks companies and in¬ 
dustries by 68 financial in¬ 
dicators. For automatic up¬ 
dates and monitoring of 
investment portfolios, the 
Market Manager is offered. 
Also available is the Dow 
Jones Connector, which 
provides users of most 
microcomputers with ac¬ 
cess to news, information. 


and data contained in the 
Dow Jones News/Retrie- 
vai database. 

Prices range from S95 to 
$700. For full hardware 
details or purchasing infor¬ 
mation, contact Dow 
Jones & Co. Inc., POB 
300. Princeton, NJ 08540, 
|8Q0J 257-5114; in New 
Jersey |609| 452-1511. 
Circle 562 on inquiry card. 


Smart Terminal 
Program Housed 
in ROM 

The Colorcom/E from 
Spectrum Projects is a 
smart terminal program for 
the Radio Shack Color 
Computer. Colorcom/E, 
housed in a ROM (read¬ 
only memory) cartridge, 
provides you with online 
and offline scrolling, offline 
printing of data, full- and 
half-duplex operation, and 
the ability to receive and 
send cassette files. It will 


support any serial printer, 
and it permits easy editing 
before data is printed or 
written to cassette. 

A word mode that eli¬ 
minates word wrap is of¬ 
fered as an option. Color¬ 
com/E costs S49.95 and is 
available from Spectrum 
Projects, 93-15 86th Dr., 
Woodhaven. NY 11421, 
(212) 441-2807. 

Circle 563 on inquiry card. 


Graphics System 
for dBASE 11 

Fox & Geller's dGraph 
lets you produce high- 
quality charts from any 
Ashton-Tate dBASE II data¬ 
base. According to the 
manufacturer, all you have 
to do is enter the data or 
the name of the dBASE II 
databaseyou wish to chart 
and dGraph will do the 
rest. A chart-description 
procedure lets you create 
bar, pie, line, and pie-bar 
charts that include such in¬ 
formation as the percent of 
total based on summing or 
counting. Other possible 
uses include summing, 
counting, and averaging of 
data fields and automatic 
selection of data based on 
ranges and on matched 
values. dGraph can func¬ 
tion as a stand-alone sys¬ 
tem, and it supports a 
variety of printers and plot¬ 
ters, including Epson 
MX-70/80/I00, Okidata 
Microline, and Xerox/Di¬ 
ablo 1750. 

The dGraph system runs 
on CP/M-, CP/M-86-, or 
MS-DOS-based computers 
with 64K bytes of memory. 
A video terminal with clear 


screen and cursor-address¬ 
ing and 240K bytes of disk 
capacity are required. The 
suggested retail price is 
$295. For further details, 
contact Fox & Geller Inc., 
604 Market, Elmwood 
Park, NJ 07407. (201) 

794-8883. 

Circle 564 on inquiry card. 


Financial Forecasting 
Tool 

AshtonTate's Bottom 
Line Strategist is an econo¬ 
metric forecasting tool. 
Developed to serve For¬ 
tune 1000 forecasting 
needs, this program gener¬ 
ates bottom-line answers 
for future business ven¬ 
tures without program¬ 
ming, formulas, or com¬ 
plex spreadsheets. It pro¬ 
vides complete, sophisti¬ 
cated models that assist 
executives in analyzing 
and tracking business sce¬ 
narios. The Strategist uses 
direct user input of busi¬ 
ness assumptions and dis¬ 
plays 1 I different financial 
and marketing forecasts. 
Key considerations include 
how profitable a business 
will be, how much money 
is being risked, and when 
break-even points will be 
established. 

The Bottom Line Strate¬ 
gist, designed for the IBM 
Personal Computer and 
CP/M-based systems, is 
available for $400 through 
Ashton-Tate dealers and 
distributors. Contact 
Ashton-Tate, 10150 West 
Jefferson Blvd., Culver 
City, CA 90230, (213) 
204-5570. 

Circle 565 on inquiry card. 
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Database Program 
for Monprogrammers 

Info star is a database- 
management system that 
doesn't force you to learn a 
programming language. 
Produced by Micropro In¬ 
ternational, this business- 
applications development 
package provides onscreen 
English-language menus 
that guide you through 
each step of data-entry 
form design and report 
generation. For data entry, 
a cursor is used to draw 
forms on the screen. Gen¬ 
erating custom applications 
is said to be four times 
faster than with other pro¬ 
grams because you do not 
have to write and debug 
code. 

Infostar can generate a 
pre'ormatted quick report 
in approximately 60 sec¬ 
onds and has the ability to 
incorporate data from mul¬ 
tiple files. It provides up to 
nine control breaks, arith¬ 
metic calculations within 
reports, and four levels of 
help menus. It can sort a 
file of up to 32 key fields at 
speeds approaching 560 
records per minute, and its 
report writing and editing 
feature lets you move data 
fields, change headings, 
and insert dollar signs and 
decimal points. Able to 
work with dot-matrix or let¬ 
ter-quality printers, Info- 
star's print features include 
boldface and underlining 
of selected data fields. 
Other specifications in¬ 
clude variabie-length rec¬ 
ords and Wordstar com¬ 
patibility. 

Infostar runs on 48K- 
byte CP/M 2.2-based sys¬ 
tems. Dual floppy-disk 
drives or a single floppy 
disk with a hard disk is rec¬ 


ommended. With a train¬ 
ing guide, Infostar costs 
S495, It's available from 
Micropro International 
Corp,, 33 San Pablo Ave., 
San Rafael, CA 94903, 
(415) 499-1200. 

Circle 566 on inquiry card. 


Xenix Now Standard 
on TRS-80 Model 16 

Radio Shack has an¬ 
nounced that it will use 
Microsoft's multiuser, multi¬ 
tasking Xenix operating 
system as the standard 
DOS on its TRS-80 Model 
16. A Model 16 equipped 
with Xenix can be expand¬ 
ed to accommodate three 
users, with all users run¬ 
ning programs or sharing 
the same program, data, or 
peripherals. 

Xenix features tree-struc¬ 
tured directories, device-in¬ 
dependent I/O, chaining of 
program input and output, 
and foreground and back¬ 
ground execution. It re¬ 
quires 256K bytes of mem¬ 
ory and a hard-disk drive. 
Xenix can also run on 
TRS-80 Model Ms outfitted 
with a hard disk and a 
Model 16 upgrade kit. Ail 
applications software cur¬ 
rently offered by Radio 
Shack for the Model 16 can 
be moved to the Xenix sys¬ 
tem. Radio Shack will sup¬ 
ply Xenix at no cost to 
Model 16 owners and in¬ 
clude it in all new Model 16 
production. 

In a related develop¬ 
ment, Radio Shack also an¬ 
nounced that it intends to 
introduce several multiuser 
application packages for 
Xenix-equipped Model 16s. 


Future plans call for several 
interactive accounting pro¬ 
grams, a high-capacity in¬ 
ventory control system, 
versions of Microsoft's 
BASIC and Multiplan 
spreadsheet, and a Xenix 
development system that 
includes the C language. 

For complete details, 
contact your local Radio 
Shack Computer Center, 
selected Radio Shack 
stores, and participating 
dealers. Radio Shack 1800 
One Tandy Center, Fort 
Worth, TX 76102, 

Circle 567 on inquiry card. 


Appointments and 
Records Filed in 
Shoebox 

Shoebox 2.0, an ap¬ 
pointment manager and 
expense recording system 
from Techiand Systems, 
can track tasks and ap¬ 
pointments for any num¬ 
ber of executives, limited 
only by storage capacity. It 
offers such features as a 
schedule-handler for tasks 
that are not appointments, 
expense recording keyed 
to particular appointments 
and categories, reminders 
for recurring schedule 
items, and the ability to 
produce printouts of sched¬ 
ules and expense reports. 
Using a minimum number 
of keystrokes, you can 
review past appointments 
or reminders involving a 
given subject or person. 
Shoebox has the ability to 
remind you of events up to 
six months ahead of time, 
and its multiuser option of¬ 
fers password-protection 
and a coordinator mode 


that allows nonsensitive 
data to be manipulated. 
Programming knowledge 
is not required because 
most Shoebox commands 
are single keystrokes. 

Shoebox 2.0 runs on 
50K-byte MS-DOS-based 
systems. A cursor-address- 
able terminal and one or 
more 160K-byte disk drives 
are required. An 80-char- 
acter-per-line printer is 
recommended. Shoebox 
costs S195 and is available 
from Techiand Systems 
Inc., 39 Carwall Ave., 
Mount Vernon, NV 10552, 
|9I4) 699-8467. 

Circle 568 on inquiry card, 


L. A. W. S. Support 
for Law Offices 

L. A, W. S. fLitigation 
support. Accounting, 
Word processing System] 
software for law offices is 
available from Legal Sys¬ 
tems Development. Litiga¬ 
tion support modules 
range from a database 
that stores, manipulates, 
and retrieves depositions, 
transcripts, and evidence 
to a trial preparation pro¬ 
gram that provides a varie¬ 
ty of summary reports. Ac¬ 
counting packages include 
accounts receivable and 
payable, billing, and pay¬ 
roll. Lexisoft's Spellbinder is 
available through Legal 
Systems Development. 
This word processor fea¬ 
tures letter-quality printer 
support, simple cursor 
moves, office and data 
management abilities, and 
an optional spelling 
checker. Other modules in 
the L. A. W. S. product 
line include a docket-con- 
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trol system and communi¬ 
cations software. 

The manufacturer re¬ 
commends a computer 
system with 10 megabytes 
of disk storage, 64K bytes 
of RAM (random-access 
read/write memory), 
CP/M, a printer and a ter¬ 
minal. Prices for individual 


modules range from $100 
to $2495. The complete 
L A. W .5. product line 
can be purchased for 
$5295. For full details, 
contact Legal Systems De¬ 
velopment 460 Main St., 
Placerville, CA 95667, 
(916) 626-3351. 

Circle 569 on inquiry card. 


PERIPHERALS 




Matrix Printers from GE 


The GE 3010 and 3014 
are the latest additions to 
the General Electric GE 
3000 serres of dot-matrix 
printers. These micropro¬ 
cessor-based printers are 
plug-to-plug compatible 
with such microcomputers 
as Apple, IBM, and Tele¬ 
video. They can print up to 
four copies bidirectionally 
at 160 cps (characters per 
second). Each 136-column 
printer is supplied with a 
2K-byte print buffet a 
9-wire printhead for con¬ 
tinuous underscoring and 
lowercase descenders, and 
selectable print densities 
and paper widths. Both 
machines print 6 or 8 lines 
per vertical inch. 

The GE 3010 uses a 
4-pin tractor for paper feed¬ 


ing, while the 3014 has a 
tractor and a friction cut- 
sheet roller arrangement. 
The 3014 also features a 
high-resolution print mode 
that produces overlapping 
dots for near-letter-quality 
printing at 40 cps and a 
horizontally enhanced 
80-cps memo mode. A car- 
bon-film ribbon is being de¬ 
veloped for the 3014. 
Volume pricing ranges 
from S850 to $1150, de¬ 
pending upon model and 
quantity. Additional infor¬ 
mation is available from 
General Electric Co., Data 
Communication Products 
Department, Waynesboro, 
VA 22980, (800) 368- 
3182; in Virginia, (703) 
949-1 183. 

Circle 570 on inquiry card. 


Graphos: Desktop 

Graphos, a desktop col¬ 
or graphics terminal that 
can display and manipulate 
16 windows, is produced 
by Ithaca Intersystems. It 
features resolution of 640 
by 480 pixels, two-dimen¬ 
sional segment transforma¬ 
tions. high-level primitives, 
a Motorola MC68000- 
based device-independent 
graphics subsystem, multi¬ 
ple fonts, and individual 
scroll, pan, zoom, and 
graphics overlay for each 
window, input support in¬ 
cludes tablets, joysticks, 
and track balls. Standard 
alphanumeric support in¬ 
cludes character and back¬ 
ground color, insert and 
delete line, and VT-10G 
compatibility. Three I/O 
function modules can be 
incorporated into Graphos, 
providing a means for such 
interfaces as RS-232C, RS- 
422A, and 8- or 16-bit 
parallel. 

The concept behind 
Graphos is known as Shift¬ 
able Ceil. The Shiftable Cell, 
which combines alphanu¬ 
meric and bit-mapping ar¬ 
chitecture, dynamically 


Graphics Terminal 

assigns cells to the 16 on¬ 
screen windows. It permits 
text and graphics scrolling 
under any fixed window 
and independent manipu¬ 
lation of any window. Seg¬ 
ments are retained in the 
terminal's memory, en¬ 
abling them to be rotated, 
recalled, or shifted without 
retransmission from the 
host computer, 

A 9-sJot card cage is 
available as an option. 
Graphos is priced at less 
than $8000, For further 
details, contact Ithaca Inter- 
systems Inc., 1650 Han- 
shaw Rd., ROB 91, Ithaca, 
NY 14850, (800) 847- 
2088; in New York, [607) 
257-0190. 

Circle 571 on inquiry card. 


Disk Drive for Atari 

The Fercom Data AT-88 
disk-drive system is com¬ 
patible with Atari 400/800 
computers. This single-den¬ 
sity drive offers 88K bytes 
of formatted storage and 
features Atari plug compat- 
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ibility and an integral 
power supply. The AT-88 
can use Atari operating 
system software without 
modification. 

The AT-88 is shipped 
with the OSA/Plus operat¬ 


ing system, it costs $488. 
For further information, 
contact Percom Data Co. 
Inc., 11220 Pagenrtili Rd,, 
Dallas, TX 75243, [214) 
340-7081. 

Circle 572 on inquiry card. 



Compact Digitizers for OEM Market 


Summagraphics has an¬ 
nounced a family of com¬ 
pact, ergonometrically de¬ 
signed digitizers for the 
OEM (original equipment 
manufacturer) graphics 
systems market. The MM 
series will perform all cursor 
steering, menu picking, 
and graphics digitizing 
tasks. The digitizers can 
provide absolute and delta 
coordinate output and can 
automatically scale output 
both horizontally and verti¬ 
cally to match video-dis¬ 
play resolution and orienta¬ 
tion. Standard features in¬ 
clude resolution of up to 
500 lines per inch, single 
printed-circuit grid elec¬ 
tronics, and built-in diag¬ 
nostic modes to check elec¬ 
tronics, communications, 
tablet, and stylus or cursor. 
A three-button cursor that 


can be used either as a 
mouse or as a digitizer cur¬ 
sor is supplied with this sys¬ 
tem. The sylus is equipped 
with a pen-tip switch and a 
user-assignable barrel ac¬ 
tivation button. 

Interface options include 
either RS-232C or TTL 
[transistor-transistor logic) 
ports. The MM 960 digitizer 
has a 6- by 9-inch [ 152- by 
228-mm) active area that 
provides 3000 by 4500 
points of resolution. The 
MM I200’s active area 
measures 12 by 12 inches 
and offers 6000 by 6000 
points of resolution. For 
detailed price and product 
information, contact 
Summagraphics Corp., 35 
Brentwood Ave., POB 
781, Fairfield, CT 06430, 
(203) 384-1344. 

Circle 573 on inquiry card. 



Half-Height Drives 

The storage capacity 
and performance of the 
Tandon TM55 Thinline 
family of half-height S'A- 
inch floppy-disk drives are 
said to be equivalent to 
that of Tandon's full-sized 
drives. TM55 Thinline 
drives are 1% inches tall, 

5% inches wide, and 8 
inches long. They weigh 3 
pounds. Standard features 
include maximum data 
storage of up to I mega¬ 
byte, a 3-millisecond track- 
to-track access time, and a 
transfer rate of 250,000 
bytes per second. An on¬ 
board microprocessor con¬ 
trols spindle speed, centers 
the media, positions the 
head for minimum hystere¬ 
sis, and switches the write 
current for optimum re¬ 
cording quality. TM55 
drives use IBM-formatted 
5)4-inch floppy disks. 

Two models are offered. 
The Thinline TM55-2, a 
double-sided 48-tpi (track- 
per-inch) drive, has a 
storage capacity of half a 
megabyte. The TM55-4 is a 
double-sided 96-tpi drive 
with I megabyte of stor- 


Handle Full Load 

age. Prices begin at less 
than S200. Complete tech¬ 
nical specifications are 
available from Tandon 
Corp., 20320 Prairie St., 
Chatsworth, CA 91311, 
(213) 993-6644. 

Circle 574 on inquiry card. 



Pint-Size Modern 
Fits Anywhere 

Novation is marketing a 
300-bit-per-second direct- 
connect automatic ans- 
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wer/originate modem 
that's almost one-fifth the 
size of conventional units. 
The J-Cat measures 5 by 
1.9 by 1.3 inches, small 
enough to fit almost any¬ 
where. It plugs into any 
modular RJ M C telephone 
jack and has the ability to 
automatically switch into 
answer or originate modes. 
J-Cat comes with an audio 
beep that sounds for busy 
signals, dial tones, and 
when a carrier is detected. 


Jameco Electronics has 
produced a 64-page illus¬ 
trated catalog listing more 
than 2000 electronic prod¬ 
ucts ranging from inte¬ 
grated circuits to power 


Built-in features include 
LED |light-emitting diode) 
status displays, a discon¬ 
nect/test key, a con¬ 
nect/break key. and self¬ 
test. J-Cat is RS-232C- 
compatible. 

The suggested retail 
price for the J-Cat modem 
is $149. Address inquiries 
to Novation Inc., 18664 
Oxnard St.. Tarzana, CA 
91356. |800) 423-5419; in 
California. (213) 996-5060. 
Circle 575 on inquiry card. 


supplies. For a copy, con¬ 
tact Jameco Electronics. 
1355 Shoreway Rd.. Bel¬ 
mont, CA 94002. (415) 
592-8097. 

Circle 576 on inquiry card. 


Software Guide 

The Online Micro-Soft¬ 
ware Guide and Direc¬ 
tory, 1983-84, is available 
from Online Inc., publisher 
of Database magazine. 
Edited by Helen A. Gor¬ 
don, this guide contains 
full-page descriptions of 
software packages, re¬ 
source information, an an¬ 
notated bibliography, and 
listings of resources. To 
assist readers in locating 
programs for specific 
needs, four indices are pro¬ 
vided: applications, soft¬ 
ware. producer, and distri¬ 
butor. Also included are 
nontechnical articles that 
address such topics as soft¬ 
ware applications in a cor¬ 
porate headquarters envi¬ 
ronment and the role of 
the software consultant. 

Each copy of the Online 
Micro-Software Guide 
and Directory comes with 
an up-to-the-minute ad¬ 
dendum that includes new 
benchmarks and less fam¬ 
iliar programs. Single copies 
cost $40. Four or more 
copies are $30 each, in¬ 
cluding the annual supple¬ 
ments. Two annual supple¬ 
ments cost $30 each. Con¬ 
tact Online Inc., 11 Tan¬ 
nery Lane, Weston. CT 
06883. (203) 227-8466. 
Circle 577 on inquiry card. 


Guide Aids Standards 
Developers 

A FORTRAN coding 
guide that assists software 
departments in formulating 
standards has been pro¬ 
duced by Associated Tech¬ 
nology. This 46-page refer¬ 
ence work is said to pro- 


PUBLICATIONS 


-lAfUlECO 



Jameco Issues Catalog 


vide software managers, 
designers, and quality-as¬ 
surance teams a method¬ 
ology made up of a set of 
company standards and 
examples. The publisher as¬ 
serts that these features en¬ 
sure the construction of 
top-down programs that 
are structured, testable, 
and easily maintainable. 

The FORTRAN guide 
costs $20. It's available 
from Associated Technol¬ 
ogy, Route 2, Box 448, 
Estill Springs. TN 37330. 
Circle 578 on inquiry card. 


Armchair BASIC 

Armchair BASIC by 
Annie and David Fox is an 
introductory book on the 
BASIC programming lan¬ 
guage from Osborne/Mc- 
Graw-Htll. It's written for 
computer neophytes who 
do not have access to 
microcomputers but who 
want to be familiar with 
programming concepts. 
This ! 80-page book pre¬ 
sents programming funda¬ 
mentals that are applicable 
to any computer that runs 
BASIC, such as the Apple 
or Commodore PET. Top¬ 
ics covered include the 
working parts of a com¬ 
puter, variables, data in¬ 
puts. if. . . then state¬ 
ments, controlled loops, 
random numbers, and sub¬ 
routines. 

Armchair BASIC is avail¬ 
able in paperback for 
$ 11.95. Contact Osborne/ 
McGraw-Hill, 630 Bancroft 
Way, Berkeley, CA 94710. 
(415) 548-2805. 

Circle 579 on inquiry card. 
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MISCELLANEOUS 



Robot Recalls Its Actions 


RB5X, an intelligent 
robot, detects and re¬ 
sponds to objects in its 
path. Manufactured by RB 
Robot Corporation, RB5X 
has 8K bytes of memory, 
programs, and tactile sen¬ 
sors. The company asserts 
that once RB5X achieves a 
successful random re¬ 
sponse, it remembers its 
actions and repeats the 
correct response when 
confronted with the same 
situation again. 

For program entry and 
data transfers, RB5X is sup¬ 
plied with an RS-232C 
port, making it compatible 
with such microcomputers 
as the Apple, Radio Shack 
TRS-80, and IBM Personal 
Computer. This port, for 
example, lets you transfer 
RB5X r s memory to your 
computer, where you can 
study and alter its patterns 
and programs. RB5X is 


equipped with a circuit 
that automatically charges 
its batteries. Other stan¬ 
dard features include a 
sonar sensor and a 
pulsating light It has an 
aluminum body with poly¬ 
carbonate dome and mea¬ 
sures 13 by 24 inches, 
RB5X weighs 10 pounds 
and uses two recharge¬ 
able 6-volt gelled elec¬ 
trolyte batteries (supplied). 

Options include 16 K 
bytes of additional mem¬ 
ory, data telemetry, and a 
mechanical arm. A voice- 
recognition system and a 
speech synthesizer are 
under development. The 
basic RB5X is SI 495, 
Address all inquiries to RB 
Robot Corp., Suite 201, 
14618 West Sixth Ave, r 
Golden, CO 80401, [303) 
279-5525. 

Circle 580 on inquiry card. 


Data 

Encryption Board 

The Encrypt or from 
Jones Futurex is a high¬ 
speed data encryption/de- 
cryption plug-in board. 
Practical applications in¬ 
clude protecting financial 
statistics, market strategies, 
and technical and personal 
records. It has a transfer 
rate of 11 megabits per 
second and offers pro¬ 
grammed I/O operation for 
key, data, commands, and 
states. The Encryptor is said 
to be able to encrypt or 
decrypt 8 bytes of data in 
less than 50 microseconds. 
No cables are required. The 
Encryptor provides sup¬ 
porting software for CP/M, 
MP/M, and Oasis operating 
systems and works with 
5-100, Apple, and IBM Per¬ 
sonal Computers. 

The Encryptor, model 
number ENC 300, uses the 
Western Digital Data En¬ 
cryption/Decryption VLSI 
[very large-scale integra¬ 
tion) device, as certified by 
the National Bureau of 
Standards, It costs 5299,95 
and is available from Jones 
Futurex Inc., Suite G, 9700 
Fair Oaks Blvd., Fair Oaks, 
CA 95628, (916) 966-6836. 
Circle 581 on inquiry card. 


Intelligent Clocking 
Machine 

Digitech's DC-999 is an 
intelligent clocking ma- I 


chine that can be con¬ 
trolled by any computer 
through an R5-232C port. 
It r s suitable for applications 
involving time- recording 
and card identification, 
such as security access and 
professional time tracking. 
The DC-999 responds to a 
set system of commands, 
and it can be reprogram¬ 
med for different applica¬ 
tions. Standard features in¬ 
clude a built-in micropro¬ 
cessor and memory and 
the ability to handle all 
front-end processing inde¬ 
pendently or to work as a 
stand-alone terminal. IPs 
able to collect, check, edit, 
compute, store, and trans¬ 
fer data to a host com¬ 
puter. Data is collected 
through an optical card 
reader or through key¬ 
board entry. The DC-999 
has LED [light-emitting 
diode) displays for verifying 
data entry and a buzzer 
alarm that alerts the key 
operator of misuse or 
tampering. 

A 15-column printer and 
a magnetic tape drive are 
offered as backup storage 
options, A 12-digit version 
with programmable digit 
length for job-costing and a 
keyboard option for enter¬ 
ing external data relating to 
an incoming card number 
are also available. The sug¬ 
gested price is SI 500, 
dealer inquiries are invited. 
Contact Digitech PTE Ltd., 
303 Pearls Center, 100 Eu 
Tong Sen St., Singapore 
0105, Republic of Singa¬ 
pore; tel: 2237740; Telex: 
RS28171 DGTECH. In the 
U.S., contact Hiram H. 
Samuel, Onondaga Inter¬ 
national, (315) 471-1251. 
Circle 582 on inquiry card. 
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Hardwood Disk Storage Box 


Systems Integration's 
Disk Niche is a solid hard¬ 
wood storage box for 5 'A- 
inch floppy disks. It pro¬ 
vides a dust-proof, static- 
free environment for as 
many as 50 floppy disks 
and has 5 movable, tabbed 
dividers to aid organization. 

The Disk Niche is avail- 


The CT-I Cable Tester 
and Breakout Box lets your 
technicians test RS-232C 
cables on-site. Made by 
Data Communications 
Brokers, the CT-I checks 
for cable continuity and in¬ 
dicates leads that are tied 
together or crossed over. 
A speed adjustment for 
setting the rate for cable 
tester scans and an LED 


able in walnut, cherry, or 
oak, with a hand-rubbed 
Oil finish. It costs $49.95, 
plus $3 postage and han¬ 
dling. Contact Systems In¬ 
tegration, 1519 North 
Nevada Ave., Colorado 
Springs. CO 80907. (303) 
635-4477. 

Circle 583 on inquiry card. 


flight-emitting diode) for 
each of the RS-232C's 25 
connections are provided. 
The CT-I can be placed in¬ 
to an RS-232C link and 
used as a breakout box by 
flipping a switch. 

The CT-I comes with 
jumpers, a short extension 
cable, rechargeable bat¬ 
teries, and a battery 
charger. It costs $255 and 


can be purchased directly 
from Data Communica¬ 
tions Brokers. 3000 Re¬ 
search Rd., POB 3658, 
Champaign, IL 61820. 
(800) 637-1127; in Illinois, 
(217) 352-3207. 

Circle 585 on inquiry card. 


Compact Disk Has 
Large Disk Abilities 

The CFD [compact flop¬ 
py disk) is a 3-inch floppy 
disk from Maxell Corpora¬ 
tion of America. The 
CFD’s rotation speed, data 
transfer rate, recording 
capacity per track, and 
other technical specifica¬ 
tions are identical to those 
of 5 !A -inch floppy disks. 
The CFD has a high-re¬ 
cording-density magnetic 
coating with the same 
capacity as that of a stan¬ 
dard disk, which lets you 
transfer all the data from a 
5!A-inch disk to it. The 
magnetic coating features 
a hardened plastic center 
for improved reliability. 

The CFD. which was re¬ 
leased late last month, is 
designed to work with 
such 3-inch disk drives as 
the one manufactured by 
Hitachi. Each CFD costs 
approximately S6.50. Fur¬ 
ther information is avail¬ 
able from Maxell Corpora- 
tionof America, Computer 
Products Division, 60 Ox¬ 
ford Dr., Moonachie. NJ 
07074. 

Circle 584 on inquiry card. 


Slot-Independent 
Bubble Memory for 
the Apple II 

Ap-Bub, a slot-indepen¬ 
dent 128K-byte nonvolatile 
bubble-memory module for 


the Apple II, is marketed 
by MPC Peripherals Cor¬ 
poration. Standard fea¬ 
tures include disk-emula¬ 
tion software for DOS 3.3 
and a boot PROM (pro¬ 
grammable read-only 
memory) that permits the 
user-to boot directly from 
the module. Ap-Bub is said 
to be able to execute DOS 
read and write commands 
at speeds three times faster 
than the standard floppy- 
disk drive. Its data reliabil¬ 
ity is purported to be 1000 
times greater than that of 
tapes and disks. 

Ap-Bub has an $875 
suggested retail price. For 
more information, contact 
MPC Peripherals Corp., 
9424 Chesapeake Dr., San 
Diego. CA 92123, (619) 
278-0630. 

Circle 586 on inquiry card. 


Where Do New 
Products Items 
Come From? 

The information printed in 
the new products pages of 
BYTE is obtained from "new 
product" or "press release" 
copy sent by the promoters 
of new products. If in our 
judgment the information 
might be of interest to the 
personal computing ex¬ 
perimenters and home- 
brewers who read BYTE, we 
print it in some form. We 
openly solicit releases and 
photos from manufacturers 
and suppliers to this 
marketplace. The informa¬ 
tion is printed more or fess 
as a first-in first-out queue, 
subject to occasional priority 
modifications. While we 
would not knowingly print 
untrue or inaccurate data, 
or data from unreliable com¬ 
panies, our capacity to 
evaluate the products and 
companies appearing in the 
"What's New?" feature is 
necessarily limited. We 
therefore cannot be respon¬ 
sible for product quality or 
company performance. 
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DISK DRIVE For APPLE H 

metal cabinet ^ 

—*■ 35 track 


Computer Games: 

APPLE & ATARI (specify) 

Choplifter * 

Frogger^*24-9588. 

I Apple Panic 

| Crossfire — $ 21 . 95 ea. 
Raster Blaster 


SUPER aSampPOWER SUPPLY 
fot APPLE —» I 95 DO ^ 


Diskette Storage BOX 

5laiiu 5/ : Bin 5/ 

inot/ ilO.ooi^M *1500 


Bare Bones APPLEII 
EUR O-- 

W/<> =48K RAM = 

Keyboard 

w/o $399. 

Pwr Supply 


M ic roswi tch t Pdwe r Sup ply > APPLE 

Keyboard I w/ PurcJhase ■ Reference Mini. 

$ 75.0° : *B 9.oo : *1800 


^SPECIALS* 

3inch Mini FAN—*-*8.95 
2111—^ *2 45 
BISS—► *11.511 
EB250T— *495 
AYS 10)3 A—► *2.9S 
8202 —► *29.95 

6522—■*- *5 25 

82SS * *450 

B 74« 0 —*3100 

MC6800 **775 

1-C60Q7 *1495 

MC6B50 —*450 
MC6S21 -%.9S 

6331— *1 25 


4116-2— 8/935 
2716<5v>— 3.25ea 
2732(5uJ— 5.2563 
2532(5vJ— B.75ea. 
Z80 A CHK 525ca 

"IcV 

(2vol.) Master 
*49.95 


CONCORD 

COMPUTER 

PRODUCTS 

2910 a E LA PALMA AA 

ANAHEIM CA 92806 ^ _ 

7 i 4 632 6790 CMICNM0 

L* *i-t* 1 

f-eight 

i ID -43 **2w|MM“499 send 1 00 

SO - 99 • 4« MO-MS - 11°° fOi 
100- ?40 - Boo I (000 UP -Call catalog 


MONITORS & 
ZENITH * ZVM-121 

12m. 15MH1./GREEN Phoa 

'-**99.00 ☆ 

BMC # BM—1200SU 

12m 18 MH*. /GREEN Phos. 

Norv-Glare Screen 

I— *118.0°# 

BMC #BM 1401RGB 

lain. *RGB»color 

with Apple interface!! 
I— *425.00# 


Diskette SALEH 

“ Wa ^ sh ” 

^ 5 >4 Such 

SS/^D 18.50 21.50 

SS/DD 27.40 3040 
DS/SD 0 34.90 

DS/DO 3240 37.40 


REAL-TIME CLOCK 
CALENDAR <MSM 5832) 

f&25 /*1.25xtal. 


Syntron II 

Com ou ter 

★ 48K RAM 

★ Runs Apple Software 

*69900 


fl COMPONENTS 



NS4 Si 
MSI 5 SS 
MSJD S5 
MSI? H 
MS3C » 
t Ji 

MSS1 » 

% 

ftiH U 

MSdb J OO 
m i-se, > to I 

M5H3 
7*5131 
F4S<M ftl I 
MS HD * 75 I 

MSi la 
MS til 
MSlfil L- 

MS«J j nm 

MSH iv fl 

MS 24 D J Sol 
M5J44 3 sol 

»S*n tul 
m Sa 71 iSOdl 


2111 2 §6 
2112 2 85 

2114_ t 2 00 

2114L ZOOwS 2 25 
hm6116 150n& 8 25 

DYNAMIC BAWi 

4027 2 Q0 8'170a* 

4116 200 nt 1 BO 
4164 200 ., 7 gg 

MlSC EPROMS 


t 20 
1 20 

2 15 

3 15 
ID 5D 

4 50 
I 45 
l to 
1 35 

V. 
1 to 
1 40 
95 
25 
7 90 


At 5 1013* 3 00 

utte 95 

1489 95 

MC6B02 9 95 

MC&S21P 4 §5 

MC6350P 3 25 


a 35 8/3 95e* 

3 25 8U 99 *a 
335 BI3&5« 

a 95 fl'B DDea 
5 95 flfl 75 aa 

n so ano 25*a 


zao a ao 

ZBOA 6 OO 

2804 PIO G 00 

5502 5 00 

BSOflA 1? 00 

BoflaA a 50 

MC6BOQ 7 75 







SUNNY LOW LOW COST 

POWER SUPPLIES 

(LINEAR & SWITCHING) 
FOR S-100, DISK DRIVES 


-100 

ITEM 

"ST 

S 4 


& DISK POWER SUPPLIES: 

f5V OVP 


ITEM 


No. 806 & No. 516 Mainframes Kit 1, 2 & 3 for Si DO F^R^tor 2 Drives (Floppy & Hard) 

OPEN FRAME, ASSY. & TESTED, 6 OUTPUTS, ADJU. & FUSES PROTECT. 

5V +24V(OR 412V) + BV i;16V SIZE W x D x H PRICE 


63 SqtorS'lOQ&SDfives 


- 16 SLOT A 2 FLOPPY 

(1 Floppy & 1 Hard Disk) 


—is- 

— syTTFEAK . ‘ 

13A 

3A 

10-' x 6" x 5" 

102.95 

6 SLOT & 2 FLOPPY 

4A 

1A 

4-5A PEAK 

8A 

3A 

QW x 5" x 4W 

92.95 

POWER SUPPLIES: 

OPEN FRAME, ASSY. & TESTED, REGULATED, ADJUSTABLE & FUSES PROTECT. 

(DEAL FOR +5VOVP 

*5V 

+24V (or + 12V) 

+BV Unreg. 

±12V 

SIZE W x D x H 

PRICE 

2 x 8“ SLIMLINE 

2.5A 


2.5A - 5A Peak 



5" x 4” x 4" 

49.95 

2 x 8” or 2 x 5W' DISK 

4A 

1A 

3A - 5A Peak 

2A 


a rl x 4" x ay*' 

54.95 

[3x8 (or5% ')FLOPPY] 

6A 

1A 

6A - 8A Peak 



10" x 4W x 3W 

69.95 

[or lx Floppy & lx Hard] 

6A 

1A 

6A - 8A Peak 


1A 

9" x 6V4" x 4W 

81.95 


AC & DC POWER CABLES WITH CONNECTOR FOR 2 DRIVES 9.00 

S-100 POWER SUPPLY KITS {OPEN FRAME WITH BASE PLATE, 3 HRS. ASSY. TIME) 


ITEM 

(IDEAL FOR) 

fBV 

-ev 

-Kiev 

* 16V 

+28V 

SIZE: WxDxH 

PRICE 

KIT 1 

15 CARDS 

15A 

— 

2.5 A 

2.5A 

— 

12 'x 5" x 4%" 

54.95 

KIT 2 

20 CARDS 

25A 

— 

3A 

3A 

— 

I2 1h x 5" x 4%" 

61.95 

KIT 3 

DISK SYSTEM 

15A 

1A 

3A 

3A 

5A 

13y2" x 5" x 4 ? /e" 

69.95 


SHIPPING FOR EA. PWR SUPPLY: $5.50 JN CALIF.; 
$8.00 IN OTHER STATES# 18 00 IN CANADA. 
FOR EA. TRANSFORMER: $5.00 IN ALL STATES; 
$12.00 IN CANADA CALIF. RESIDENTS ADD 
6.5% SALES TAX. 


6 SLOT MAINFRAME ASSY. & TESTED ONLY $399.95 + SHIPPING $18.00 

EACH MAINFRAME (ITEM NO 006 OR 516) CONTAINS; EMI FILTER * FUSE HOLDER • AC POWER CORD ■ POWER SWITCH & INDICATOR * 
RESET SWITCH • 41* COOLING FAN * S-100 BUS 6 SLOT CARD CAGE 4 (110/22D VAC r 50/60 HZ!) POWER SUPPLY FOR DISK DRIVES & S-100 
SLOTS * 2 EA. DC POWER CABLES WITH CONNECTOR AND MOUSING HARDWARE FOR DISK DRIVES • 9 EA. CUT-OUTS; 7 FOR DB25 
CONNECTOR. 1 FOR 50 PIN CONNECTOR & t FOFI CENTRONICS * CUSTOM FINISH & LOGO-LESS * COMPACT SIZE * LIGHTWEIGHT. 20 LBS 
IT EM #606 FOR 2 EA 6" THINLINE FLOPPY {TANDQN TMB4B-1 & B4B-2 OR EOUIV ), OR ONE HARD DISK, POWER SUPPLY.-tflV/aA, +16V/3A, 
F5V/5A OVP. -5V/1A & 24V/5A. SIZE: 12"{W) * I9.5"(D) * 9.S ,r (H). 

ITEM #516 FOR 2 EA 5V** 4 FLOPPY (TANDON TM-100 - 1,. 2, 3. 4 OR EOUIV), OR ONE 5¥V FLOPPY & ONE 5W WINCHESTER HARD DISK 
(TANDON TM 600-2. 2 OR EOUIV ), POWER SUPPLY 1 0W&A, v 16 V/ 3 A OVP, -SV/6A OVP 1 12V/6A. BA PEAK SIZE; 13,75"CW) K 19 5 (D) X 7"(H) 


DEALER 

INQUIRIES 

INVITED 




No. 806 & 

No. 516 Mainframes 


44* 




MAILING ADDRESS: 
f i' i 'iMyivT ! p.o. BOX 4296 
!■■) TORRANCE, CA 90510 

TELEX; 102558 


SUNNY INTERNATIONAL 

(TRANSFORMERS MANUFACTURER) 

(213) 328-2425 MON-SAT 9-6 


SHIPPING ADDRESS: 
22129Va S. VERMONT AVE 
TORRANCE. CA 90502 


Circle 394 on Inquiry card. 
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C LANGUAGE 
PROGRAMMERS 

c-systems 
C COMPILER 

Now with; c-window™ 

The Urst c longuage source level 

program testing and debugging tool 

* Single step by c source line, 

* Set breakpoints at line numbers. 

* Display and alter variables by symbol 
name, using c expression syntax. 

* No mare prinff or assembler level 
debugging! 

c^windaw™ is a support package for 

the c-systeme C COMPILER far 

8086/8088 based systems. 

Contact 

c-eystam* 

RD. Bax 3253 

TM c-systems 


Fullerton, CA 92634 
714-637-5362 


Circle 67 on Inquiry card. 


ONE BOARD CP/M SYSTEM 
FOR NETWORKS 



Features: 

" ffrt X *11* fcjichpp. 

* iOMHKBOGGCPU 

* $4K RAM 

* 6B0 KBIT/SEC 
Network Purl 


* CUT Controller 

■ 6272 FD Cvnimjlw 

, 1 WindiMter InUtrliini' 

■ a Rs^asa Ortwin 


fJocurnrnKii.iun I2fl 
CP/M FTcrppjr PI** Of*. SyMtant * I bu 
Ofi’i or Monty Urdtr 


c 


autocontrol I 


11400 Unrwu Rd 
Mai-vluniJ Hdght*. MDtkJQII 
13141 739.W&5 


Circle 42 on Enquiry card. 



SAVE 507. 

on 

Scotch 

Diskettes 


El A ff Specify soft 
J 10 or 16 Sector 

74JD i side/dbi dens 

745 2 sides/ddl dens 

746 1 side/quad 95 tpi 

747 2 sides/ quad 96 tm 


Dealer Inquiries Invited 

prices /10 

522.30 
$31 00 
$33 80 
$45 SO 


8 


9f 


specify soft or 32 sector 

740 1 side sgudens $ 23 .so 

741 1 side/doi dens $2900 

743 2 sides/dDi dens $37 io 

Checks-VISA’MGC.Q D./AOd S2 Shipping 
call or write for our complete list, 

LYBEN COMPUTER SYSTEMS 

27204 Harper Ave„ st aair snores, mi 40001 
Phone: f513) 777-778Q _ 


Authorised Distributor q|| 

information Processing Products Jivlj 


4# 


iSJfi-Quality 
Printing for 
Your computer 

complete system with 
top-quality IBM 
Electronic typewriter 
is ready to plug into 
your computer, or r you can 
convert your own IBM Electronic or Selectric*. 


ra 


* IBM approved since 1978, 

* For all popular computers. 

* No special software required, 
- Money Pack guarantee. 


*** MORE SUPER SPECIALS! *•* 

SfMMQrtma TP-1 $629 TiHeYldMS25 $788 

TeteWSWfnastET $792 ftnadex DP9SQ0A $13SS 

Software, other protiuoti Call! star prtniers Call I 

call our professionals for best service and price. 


we export to all countries, ■ 



IPEX INTERNATIONAL. INC 
5115 Douglas Fir Road 
talabasas, CA 91302 USA 
TeteK/rwx &1D.494-210D 


( 213 ) 710-1444 

IBM .>no S£i.faB1C -ire Trademarks of IBM Corp 


Circle 217 on inquiry card. 


Bargain 

Boards" 

Best prices around on 
[ fompuPro J 

boards. 

RAM 21 -$766. 
M-Drive/H- $998. 

Call or write for 
additional board prices 
or to place orders. 

Include Sfi.OG P«1 bD|id tor % hipping eod hentlllng 

6331 Fairmount Ave. *701 
El Cerrito, Ca. 94530 
(415) 524-8352 


* n« r.n#Hi F i.f |i nmc i 


TAXMAN-83 

An Interactive TAX MANagemeni Program for 
VisiCak:™^ Super Calc rM Users 
TAXMAN-83 provides youwritiShe rapabiv lo easily calculate ya* 1982 
(axes by using Ihe already proven Male* and SupffCaJc'* eiedfowc 
spreadsheets 

TAXMAN-&3 prepares and prints 1582 individual income lax returns. 
TAXMAHfficonsidersai tax atonufosi computes the kwea tax possible, 
lesls reasonableness and (ells you which lonrs are necessary Far filing 
TAXMAN-83 includes the Mowing lormsfecheduies' Federal 1M0. 
StMiAes A B, C. D, E F. G, fl, RP, SE, ES. U, W: Farms live.2106. 
2115. ZM 2440,2441 3468. BOG, 4136.4137.4255,4562,4563.4625. 
4654.4797.4798.4835.4552,4970,4972.5329.5544.5695.5884,6249 
625T, 6252. S47B. 6765.6781, Tax schedules X, YS, U l Tax Idfes: 
Sales tax lables tor at slates 

TAXMAN49 is new tor mcsi micrtEompulers uMming 

VisiCate^or SuperCalc™ 



PRlCeo AT ONLY 



$95.00 

Call i -20^533-7590 





CkCi 


I ATSUKO 
COMPUTING 
INTERNATIONAL 

3£EJ Will rims Avenue. HrnWnUtt. M 35601 


[Wl oikn ItaMr Mfa H Ctm. 0 

'Hit* * 4 I:**™* ut n « *w 


Mi 


ch,ps &dale a 

THE INFLATION F1GHTERS1 

4 I I 6 a/*9.50 100 + 1.05 u. 

4116 200roSS* 30.00 100 + *1.05 ee. 
4116 350tts Aft 11.50 100+ $1.24 ea, 

41 16 120m os* 14.50 100+ $ 1.50 ca, 

4116 120m Af* 15.50 100+ * 3 ,50 e*. 

21 I4L 300ns 8/ft 10.90 
2 UAL 200n.* 8S* 12,00 
Ml 64 2QQns $4.65 u. 

*4164 150m *5-1.0 u. 

■6116 ]50.»i (4.DO tA. 

♦6116 200ns $3.65 «*. 

■61 IfiM- 3 50 *h *4,75 ee, 

♦ 1751 Disk ControlIcr $20.00 
1777 Disk Controller UT.50 
2AOA. 2SOACTC. ZAOA WO *5.06 e*, 
6253 S4.Z5 

2716-1 5V 350ns W$4.25 ci.45.00 u. 
2TI 6 5V *30ni *3.00 6*. 

♦2712 5V 450ns $3.65 e*. 

■2512 5V 450n.i *4,25 W. 

♦2764 5V 300ns 26 pin *3.00 ea. 

■2764 5V 24 pin CALL 
■25-64 5V CALL 

♦♦8067 CALL 

CALL 


Alkiw up to 3 wki. For personal checks to Uur. Plesse inckide 
phone number. Prim fubf«t chimflii wiihout mrike Shipping & 
Handling: for Chips $330. FOB Belle***. UFA. for all else. Wash. 
rwWwHa odd 6.5^ Soies T*jl 

CHIPSC-DALE t-206-451-97 70 

10655 N.E. 4lfi SL, Suite 100 
Bellevue. WA 98004 


Circle 77 on Inquiry card. 


Hilt 


OriginatelAnswer UDS 212 LP Modem 
f«5 $395 



IMMEDIATE DELIVERY 

‘ CompslihtD wish Bell 212 modems U20D bps Cm3vJ 

■ Telco po^trwl - no AC connection required 

» Simplified canlrols telk/datl and prlBinateFanAwer orlv 

■ Direcl-connect to dial-up network 

1111 w. Dundee Road 
H hauling. 1L 6003Q 
Safai-1312) 4t9 0BG6 
Ssniic* I31ZI 45a-9B74 


Circle 213 on inquiry card. 


i WILL BEAT ANY COMPETITOR S PRICE 
PROVIDED IT IS NOT BELOW MY COST 
TRY TO BEAT THESE 1C PRICES: 


64K 

DYNAMIC RAM 

200 ns 

$4.79 

64K 

150 ns 

4.99 

64K 

120 ns 

5.90 

16K 

200 ns 

1.25 

2764 

ePflOM 

2S0 ns 

$9.90 

2732 

4&D ns 

4.15 

2716 

450 ns 

3.25 

2532 

450 ns 

4.70 

6116P-3 

STATIC RAM 

150 ns 

$4 24 

2016 

100 ns 

4.00 

2114 

200 ns 

1.60 

ZBOA FAMILY 

CPU. CTC. or PIP 

$3.39 

DART 


6.25 

l DMA or SOB 

12.50 I 


MasterCard VISA or UPS CASH COD 
Factory New. Prime Parts 

MICROPROCESSORS UNLIMITED 


(918) 267-4961 

Wras supper Id ctying* Cell lm rafurne lattes. Sublet! it s 
Sniflhrtg: & InSurantB eUrji Cash discauill pficas shtwm 


Circle 41 on inquiry card. 


Circle 234 on inquiry card. 


Circle 239 on inquiry card. 















































CHECK OUR NEW 
★ LOW PRICES ★ 


NEW for Sinclair ZX-81 


'■ 1 


1 


^ H ^ ¥* *> * * 

V I: n 1 

• *1 v *•. ~ii** 
* . % - 
; - If i l » ® 


KD-81 Fuji Size Keyboard, . $ 69.95 

KD-81 Full Size Keyboard with Space Bar for easy 
touch typing and the keys are marked the same 
as Sinclair's. , 

MX-16 RAM Module . $49.95 

The MX-16 Stackable RAM Module adds 16K of 
additional RAM to your ZX-B1/TS1000, 


S-100 Computer Systems 


SYSTEM I.. $2499.00 

Z80A CPU with Serial/Paralbl Ports, Floppy Disk 
Controller with Dual 8" SSDD Drives, 64K RAM, 
CPM, Clock and 1 M Byte Storage, 

SYSTEM II.,..... $2699,00 

Z8QA CPU with Serial/Para I lei Ports, Floppy Disk 
Controller with Dual 8” DSDD Drives, 64K RAM, 
CPM, Clock and 2M Byte Storage. 


S-100 Products 


SBC-880 Z80A CPU, AST.$235,00 

SBC-880 Z80A CPU, Kit.$215,00 

4 MHz Z80A CPU Board with Serial/Para lie! Ports 
UFDC-1 Floppy Controller, A&T ....... $245.00 

UFDC-1 Floppy Controller, Kit,..$225.00 

The UFDC-1 Floppy Controller uses the WD1 795 
chip which runs either and/or 8/514" Disk Drives. 

CLOCK CALENDAR A&T. $115,00 

CLOCK CALENDAR Kit.. . , , $95,00 

Thrs S-100 Clock Calendar Board has 4 Interrupts, 
Time, Day of Week and Battery Backup. 

SUN-721 S-100 Prototype Board ... $17.85 

Double Sided with gold contacts and holes drilled 
on .15" x ,1" spacing. 


S-100 Mainframes 6-12 Slots 


DMF8800T 6 Slot, Dual Thin 8" Drives. 
DMF8800 6 Slot, Dual Std. 8' Drives . 

DMF5550 6 Slot. Up to 3~5W r Drives. 

DMF22GQ 6, 8, 12, 18, 22 Slot MB. . . 


. $699.00 
. $699.00 
. $679.00 
.Call 


All Mainframe Power Supplies rated at 8V @ 18A, 
+16V @ 23A, 24V © 5A, 12V @ 5A & 5V @ 5A, 


NEW for VIC-20 


VC-MB Expansion Mother Board.. Call 

The VC-MB Expansion Mother Board for the Com¬ 
modore VIC-20 has 6 Slots with 22/44 Pins. Call 
today for our Special Introductory Price. 

VC-24 24K RAM .. Call 

Expand your VIC-20 to a full 64K Bytes with our 
new VC-24 24K Byte RAM. 


Terminals 


TELEVI DEO 912.8660,00 

TELE VIDEO 925.8789.00 

TELEVIDEO 950.8995.00 

ADDS VIEWPOINT3A/PLUS.8545.00 


Video Monitors 



SAMWOO B/W 9" 18MHz.$117.00 

SAMWOO GREEN 9" 18MHz. $121.00 

SAMWOO AMBER 9" 18MHz.$125,00 

SAMWOO B/W 12” 12MHz.$127,00 

SAMWOO GREEN 12" 12MHz ..... $130,00 

SAMWOO AMBER 12” 12MHz.$134.00 

Composite video m/out, 750 lines resolution, 75/ 

1 OK ohm impedance. 


Printers 


Prowritec 1 C, Itoh, 120cps, Parallel , , . . . $455 00 

Prowrfter 2 C. Itoh, 120cps. Parallel .$689.00 

Starwriter C. Itoh, 40c ps, Ser/Par.$1369.00 

Printmaster C, Itoh, Serial/Parallel___ $1529.00 

NEC Spinwriters 3500, 5500, 7700.Call 


Disk Drives 


TM100-1 Tandem 5%*' SSDD, 40 track 
TM100-2 Tandon 534” DSDD, 40 track 
TM100-4 Tendon 5M" DSDD, 80 track 

TM848-1 Tandon 8" Thin Line. 

Mitsubishi 534" Than DSDD, 40 track . 
Mitsubishi 8 r Thin DSDD. 77 track, , . 


,$215.00 
$289.00 
$400.00 
. $397,00 
$310.00 
$450.00 


Diskettes 


5'A” 

8 " 

8” 


SS/DD 40 Track, Box of 10.$22,50 

SS/DD Soft with Library Case..$26.00 

DS/DD Soft Me mo rex. Box of 10.$44.99 


64K 6MHz Static RAM/EPROM 



64KSM A&T without RAM. . $ 155.00 

64KSM A&T with 64K FtAM |32 - 6116 s) , . , 339.00 
S-100 Board Uses 6MHz 61 16's, J4A max, power. 
Bank Select plus Extended Addressing aliow for 
multi-memory board set up, 4 Independent 16K 
Blocks make easy use with multi-user systems. 
Any 2K RAM may be replaced by 271 6 EPROM. 


256K/1M Byte Dynamic RAM 


256KDM A&T without RAM . .. $ 290.00 

256KDM A&T with 64K RAM (8-41 64s) , , . 340,00 
256KDM A&Tw/ 256K RAM (32-41 64s).... 489.00 
S-100 Bosrd,4 Ba n ks us es e it h er 64 Kx 1 or 256Kx 1 
RAMS. Allows for 64K to 1 M Byte RAM on just one 
S-100 Card 24 Bit Addressing, Phantom Mode, 
Error Trap Opt, Parity Check, 4MHz Transparent 
Refresh, Front Panel Operation. Optional Ml Wait 
for 6MHz Operation. 


Apple Compatible Products 



FOC-1 Floppy Disk Controller. $ 99.95 

Runs DOS 3.3 with any standard Shugart compat¬ 
ible 5 V*’ Disk Drive, (2 Drives Each Card) 



ASCII KEYBOARD A&T.$99 00 

Plug in compatible with Apple II, has shiftlock, 
under score, | ] end back slash characters 

SUN-722 Apple prototype Board.. . , $13.75 

Double Sided with gold contacts, holes drilled on 
.1 5" x .1" centers. 


NEC Computers & Monitors 


We are an Authorized NEC Sen/ice 

Call for Official Service Agreement 

PC8Q01A Keyboard Computer.. 

PC8012 I/O Expansion Unit. 

PC8031 Disk Drive Subsystem ........ 

JC1203RGB 13” Color Monitor. 

This Monitor is excellent for use with IBM 
JC1203 13" Composite Color Monitor 


Center 


$769.00 

$499.00 

$769.00 

$720.00 

PC 

$349.00 


Mother Boards & Card Cages^- ^BA Diskette Storage Cases CPU«, & Misc 


SLOTS 

Bara Bd 

KIT 

A&T 

w/CAGE 

iH 



P/N 

1-7 

8 up 

P/N 

1-7 

8 up 

6 

$12.00 

$34.00 

$49.00 

$74.00 

514' 

1 Case for 40 Disks. 

.$24,99 

2716 

$3.95 

$3.95 

6116P-3(150nS) 

$6.10 

$5.75 

8 

16.00 

45.00 

70,00 

105,00 

8” 

Case for 40 Disks. 

.$36.99 

2732 

4,75 

4.40 

2114L-2(200nS) 

1,62 

1.62 

12 

22.00 

65.00 

100,00 

140,00 

SYa 

r Case for 90 Disks. 

.841.99 

2532 

7,65 

5,95 

4164 

6,25 

6.25 


10MHz, 1 

No termination Required! 

8” 

Case for 90 Disks. 

.$54.99 

2764 

9,95 

9,95 

280A CPU 

5,29 

5,29 


SUNTRON/CS CO., live 


12621 Crenshaw Blvd., Hawthorne, CA 90250 

STORE HOURS: MON -FR1. 9:00am to 6:30pm 

SATURDAY 1 0:00am to 5:00pm 


CALIFORNIA 213-m-im 

(Ipi Teth Inlo and Calif orderel 


OUTSIDE CALIFORNIA TOLL FREE 


1-800-421-5775 

[Orirr Desk On Ivl 

Mail Order—Minimum Order $10. Send Check or Money Order to: P,Q, BOX 1957— 

Dept. B, HAWTHORNE, C A $0250, VIS A or Mastercard (please include expiration date). 

Add $4,00 postage and handling to order. CA residents add 0% sales tax. 


Circle 395 on Inouirv card 





























































RAMS 

EPROMS 

2708 2716 2516 

2732 2532 2765 

4116 4164 6116 

HD 68000-8 

Large quantity 74S/74LS 

HAND WELL CORP. 
( 415 ) 962-9265 
4962 El Camino Real, #119 
Los Altos, CA 94022 

WHOLESALE - RETAIL 


☆☆ SUPER" ☆☆ 
ISA’s DATABASE 

The only DBMS with all these features: 

★ PROVEN in one year of test marketing 

* TOUCH, reliable file structure 

★ MENU driven for simplicity and easy use 

★ ARITHMETIC with stored calculations 
Ar FAST set-up and report formating 

★ CLEAR user-oriented documentation 

* PRINTS totals & subtotals - marl labels 

★ REFORMATS and merges data files 

* MULTI-DISK flies: Up to 12SK records 

* SORTS full disks on up to 40 fields 

* PRODUCTION Input of repetitive data 
A- USE existing data files 

★ COUPLES to word processors 

■* POSTS transactions to master file 
A- SEARCH by strings, ranges, comparisons 

* DATA COMPRESSION: Over twice as 
many labels as the other system 

For TRS-00* Models I. !L III. £ 16 - 250.00 
CP/Mt - 295.00 

Ash your Dealer or Write: 

Institute: for Scientific Analysis, Inc, 

P. O. Box 7106, Dept. B-2 
Wilmington. DE 19803 <215) 358-3735 


^T.M. Tandy Carp. fTM. Digital Research 


Circle 235 on inquiry card. 


Circle 184 on Inquiry card. 


Circle 203 on Inquiry card. 


ScreenGen 
FULL SCREEN CONTROL 


An assembler subprogram you call from your 
BASIC or COBOL programs to handle screen 
Input/outpul as IBM mainframes do, 

You jusi define a table/array In your program 
specifyIng screen formats, and call ScreenGen 
to do all the I/O for you. 

■ Input or display a full screen with one single 
command 

■ Use all of your CRT video attributes 

* Define up to 24 function keys 

■ Define templates for display and input. 

Six standard editing templates built-in. 

■ Validate Inpul while keying. Insert and 
delete characters lo correct Fields 

* Tab fields forward and backward 

* Superfast screen operation 

Available now for 

Microsoft BASIC-80 \ CP/M $99 

CO BO LSD TRS-BO $75 

Dig. Research CBASIC l Apple IT $75 

Ryan McFarland RM/COBOL f Manual 

Radio Shack BASIC Only $25 

RS/COBOL / ‘requires sotlcard 
Source code included 
IBM PC available soon 

HITERDBTB SYSTEMS INC, 

1051 Clinton 5L t Buffalo, NX 14206 

<416) 493-8675 mas^ap 


APPLE® 

COMPATIBLE 
SYSTEM SALES 


A WP Package Inch 

APPLE* COMPATIBLE W/64K 
RANA EUTE ONE W/CNTH 
I2 ff AMBER MONITOR 
SMITH/COHONA TP— I PRINTER 
WORD PROCESSING SOFT. 


ON SALE $1899 


AND MORE —Savings & Selection 

Apple lie ...,.CALL 

KayPrq II. . , ..$1499 

Franklin Ace TOGO ..$929 

Coll mbia MPC $2295 

Syscom 2 . . . ...$ 649 

IBM P/C . , . On Sale 

Smith-Corona TP-I , . , .. $ 559 


Gemini 10 Do! Matrix. $329 

For Complete Selection and 
Lowest Prices — Free Catafog 


COMPUTERS 
and more 


2420 University Avi., $ul!l 3, 8M Diego, Ci. 92104 
(619)291-1442, Telex 697120, Detamu Attn: DepL 322 


,q\K ibm® pc 

SOFTWARE 


ONLY $68 FOR ALL THREE!! 
PERSONALPAC™: 3 menu-driven “user 
friendly' 1 time severs. 

BILLTIME: Program expense categories 
w/o programming experience. Easily add, 
delete, update bills. Sort several ways. 
BANKBAL: Reconcile checkbook fasti Flexi¬ 
ble and handles all types of income and ex* 
ponses. 

APPTCAL: Keep track of all engagements. 
Easily add, delete, update, and list appoint¬ 
ments . 

USE AT HOME OR AT THE OFFICE 

Sold an PC DOS-forma lied diskette. Send 
check, money order or COD. to: 

SEARS ELECTRONICS INC, 

'time saving software designers” 

Tlrrell Hill, Golf slow n, NH 03045 
(603) 497-3074 


Circle 214 on inquiry card. 


Circle 108 on Enquiry card. 


Circle 377 on inquiry card. 


Touch Tone 
Decoding Modem 

Convert Touch Tones to ASCII. 
The Touch Tone Decoder Modem 
offers 3 low cost solution to re¬ 
mote monitoring and data entiy 
applications. It autoanswers and 
connects any host computer's 
asynchronous RS -232 port with 
the telephone system. Select 300, 
600, or I ZOO baud data rate or 
optional external audio input. 
$500 single quantity. Touch Tone 
send/1200 baud receive terminal 
available. 

the mtcropenpheraf corporation 

2565 152nd Avenue FVE 
Redmond, WA 98052 

( 206 ) 881-7544 


Circle 263 on inquiry card. 


DISKETTES 

3M Scotch' BRAND 




_ 'ROOBAM*line. 

R ™rArv enrlfl-nnivp vatIaIu nl inln-mriM 

l-EAP 


KIPW1I The Apple [Jr Gup 
/ aollwars library bonan-za 

l a i iruly a (foldable prices, For I fie Mrsl time 
I □ n|uy your Apple in its fullest CHpacily 
.1 us I ng sped el I y packed d Ish s vn I th over eo 
/ oul standing programs each. Nul available 

( J _from any other source!! 

• A pp lesofr * 3.3 DOB 


Business 
Games 
Ul Ml ties 


offers 

[An extensive veiiely ol i merest ing, 
useful and onl&rtaming piogfams 
India pen sablq to fee aeriqiis computed al 
Including: 

Educational * Graphics 

Music * Science- 

Data Base * Finance. 


Library disks i 2 a, 3 art mixed categories and new 
disks 4 {Games), 5 (Utilities), 6 (Graphics) & 7 (Ihlegef I 
at 159. 95 each. Why pay more 7 

Order direct from this ad and Save up io$136. 
Buy disk library package 1 .2 & 3 and gel a 
special bonus disk FREE — over 260 programs 
for Si 79.95 + shipping. For best value, gel 
ail S disks for $349, postage prepaid, for over 
530 of Our best programs at 65« each! 

Call now toll tree: 1 BOO 327 8664 

FI o ri d a: 1 -305 987 0665 _ L . . 

6400 Hayes- St. YtSA 

H c i I y w uacJ Ft 33024 


Circle 403 on Inquiry card. 


Circle 29 on inquiry card. 



































£1 Alspa Computer, Inc. 


The price-performance leader Includes Z80A, 1 or 2 full 8 J ' 
drives [double density, double sided). 3 serial and 1 parallel 
port, and winchester port. Prices start at less than 12000. 
DEALER and OEM inquiries invited 

SPECIALS on INTREGATEO CIRCUITS 


6502 

7.45 

10/ 6.95 

50/ 6.55 

100/6.15 

6502A/6512A 

B.40 

10/7.95 

50/ 7.35 

100/6.90 

6520 PIA 

5.15 

10/4.90 

50/4.45 

100/4.15 

6522 VIA 

6.45 

10/ 6.10 

50/ 5.75 

100/5 45 

6532 

7.90 

10/ 7.40 

50/ 7.00 

100/ 6.60 

2114-1200 


245 

25/ 2.30 

100/2,15 

2716 EPROM 


4,90 

5/4.50 

10/4 00 

2532 EPROM 


7.90 

5/ 7.45 

10/6.90 

6116 2KX8 CMOS RAM 

790 

5/745 

10/6 90 

4116 RAM 




8 lor 14 

Zero Insertion Force 24 pin Socket (Scanbe) 

2.00 


Hewlett Packard 

Wri te or call for p rices . 



Anchor Automation Signalman Modems 

FREE SOURCE MEMBERSHIP WITH SIGNALMAN 

AH Signalman Modems are Direct Connect and include cables 

to connect to your computer and to the telephone. Signalman 

Modems provide the best price-performance values, and start 

at less than $100 Dealer and OEM inquiries Invited 

Mark I RS232 

Mark II for Atari 850 

Mark IV for CBM/PET with software 

Mark V for Osborne [software available) 

Mark VI (dr IBM Personal Computer 
Mark VII Auto Diai/Auto Answer 
Mark VIII Belt 212 Auto Dial/Answer 


DC HAYES Smartmodem 

DC Hayes Smartmodem 1200 


229 

545 


We carry Apple 11+ from 
Bell & Howell 



I6K RAM Cinf for Apple 

Solid Oik 2 Level Stand ter Apple 

Apple LOGO 

Video Recorder Interface 

Super Serial Card 

ThundOrclOCk Plus 

ZBO Softcard and CP/M (Microsoft) 

Parallel Printer Interface/Cable 
Grappler Interface 
TG Products Joystick lor Apple 
TG Paddles 

DC Hayes Micromodem II 

Videx 80 Column Card 

Hiydtn Software fur Apple 20% OFF 

Apple PASCAL Language 

Apple FORTRAN 

We stock EOUWARE Software 

GENIS I Courseware Developmeni System 

Unicom Grade Reporting or School Inventory 

Executive Briefing System with fonts 

Apple Dumpling (Microtek] Printer Interface 
Apple Dumpling with 1GK Buffer 
HE Writer Wont Processor 


195 

160 

90 

250 

225 

115 

Tea 

120 


ES commodore 

See us for Personal, Business, 
and Educational requirements. 
Educational Discounts available. 

PETSCAN $245 base price 

Allows you to connect up to 35 CBM/PET Computers to 
shared disk drives and printers. Completely transparent to the 
user Perfect for schools or multiple word processing con- 
figu rations. Base configuration supports 2 computers. Addi¬ 
tional computer hookups $100 each. 

Commodore COMMUNICATES! 

COMPACK 

Intelligent Terminal Packige includes 
ACIA hardware based interface, DB25 Cable and STOP Soft¬ 
ware with remote telemetry, transfer to/from disk, printer out¬ 
put. XDN-XOFF control, user program control, and status 
line. 

VE-2 IEEE to Parallel Interface 110 

Includes case, power supply, lull 8-bit transmission, and 
switch selectable character conversion to ASCII. 


$115 


VIC 20 Product! 

Backup VI.0 20 

VIC RAM Cards in stock 
VIC SuperExpander 53 

VIC 1 GK RAM 
Thom EMI Softwira 
HES Software 
VIC Omega Race 
Spiders Of Mars (UMI) 
Programmers Aid 


95 


VICTORY Software 


Street Sweepers 
Night Rider 
Treasures of Bat Cave 
Games Pack I 
Victory Casino 
Adventure Pack II 


12 

11 

12 

12 

8 

12 


VIC Sargon II Chess 
VIC GORF 
Meteor Run (UMI) 

VIC Radar Ratrace 
Amok (UMI) 

Snakman 
Rubik’s Cube 
Programmers Reference 
Renaissance fUMi) 

VIC Adventure Series 
fur VIC and C84 
Maze in 3-D 
Cosmic Debris 
Grave Robbers Advent. 
Games Pack fl 
Adventure Pack l 
Trek 


Commodore 64 Programmers Reference Guide 
Computers First Book of PET/CBM 
POWER ROM Utilities for PET/CBM 
WordPro 3+-32KGGM, disk, primer 

WordPro 3+/64 

WordPro 4+ - 8032, disk, printer 

SPELLMASTER spelling checker for WordPro 

VI SI CALC for PET, ATARI or Apple 
PETRAX PET to Epsoo Graphic* Software 
SM-KIT enhanced PET/CBM ROM Utilities 

Programmers Toolkit - PET ROM Utilities 
PET Spacemaker II RDM Switch 
2 Meier PET to IEEE or IEEE to IEEE Cable 
Dust Cover for PET, CBM, 4040, or B050 
VIC or C 64 Parallel Printer Interface 
CmC IEEE-RS232 Printer interface - PET 
SADf Intelligent IEEE-RS232 or parallel 
ZRAM - CBM 64K RAM, Z80, CP/M 
Programming the PET/CBM (Computet] — fl- Wist 
Compute 1 First Book ot VIC 
Whale PET Cilitog IMidnlfM Gazette) 

Color Chart Video Board for PET 
PET Fun and Games (Cursor) 


12 

12 

11 

12 

12 

11 

17 

11 

78 
195 

70 

300 

170 

190 

40 

40 

35 

36 
40 

8 

79 
120 
235 
550 

20 

11 

8 

125 

11 


FlexFile for PET CBM, C64 $110 

Database, Report Wntenwjih Calculations, Mailing Lists 

FORTH for PET full FIG model — Cargill/Rifey $50 

M eta compiler torFO RTH for i ndependent obiect code 30 

KMMM PASCAL for PET/C8M/C64 85 

EARL ler PET/CBM Disk-based ASSEMBLER^ _ 65 

Super Graphics — BASIC Lmiuige Exercises 45 

Fast machine language graphics routines for PET/CBM 

4K $75 8K $90 


RAM/ROM for PET/CBM 


DISK 

SPECIALS 



Scotch (3M) 5' 1 ss/dd 10/ 2.25 50/ 210 100/ 205 

Scotch (3M) 5" ds/dd 10/ 3,15 50/ 2.90 100/ 285 

Scotch (3M) 8" SS/sd 10/ 2.40 50/ 2.20 100/ 2.15 

Scotch (3M) fl" ss/dd 10/ 2.95 50/ 2.70 100/ 2.65 

We stock VERBATIM DISKS 

Write for Dealer and DEM prices. 

BASF 5" or 8" 10/ 2.00 20/ 1.95 100/ 1.85 

NEW BASF Qua I i metric Disks also in stock, 

Wabash 5 r 'SS/Sd 10/ 1.80 50/ 1 75 100/ 1.70 

Wabash 5 r 'ss/dd 10/200 50/ 1.95 100/ 1.90 

Wabash B' r ss/sd 10/ 2.00 50/ 1.95 100/ 1 90 

We stock MAXELL DISKS 

Write ler dealer and OEM prices. 

Disk Storage Pages TO for $5 Hub Rings 50 for $6 
Disk Library Cases 8”—3 00 5"-—2.25 
Head Cleaning Kits 11 

CASSETTES—AGFA PE-611 PREMIUM 

High output, low noise, 5 screw housings. 

C-10 10/ 61 50/ 58 100/ 50 

C-30 10/ .85 50/B2 100/ 70 


SPECIALS 


108 


Zenith ZVM-T21 Green Phosphor Monitor 
VOICE BOX Speech Synthesizer (Apple or Aiari) 

Many pnnlers available (Slar, Brother, OKI, etc) 

We Stack AMDEK Monitors 

Watanabe Intelligent Plotter 990 6-pen 1290 

ISOBAR 4 Outlet Surge Sup res sor/Noise Filter 49 

We stock Electrohome Monitors 

dBASE II 390 


Panasonic TR-120M1P 12' Monitor (20 MHz) 
Panasonic CT-160 Dual Mode Color Monitor 
Franklin Computers - special system price 
Hewlett Packard Calculators available 


149 

285 


USI Video Manttors—Green or AMBER ZO MHz hi-res. 
Dollar ind DEM inqitiriii invited 


ALL B DO K an d S □ FTW A RE PH jCES OISCOUHTED 

A P Predicts ..15 % Off 

Synertek SVRM Microcomputer SALE 189 

KTM-2/80 Synertek Video and Keyboard 349 


T£MiTM 


data 

systems 


ZZ9 Terminal (VT100, VT-52, ADM3A, 
Hazl5D0 compatible) 680 

ZT-1 Intelligent Communications Terminal 479 
ZI00 16-bit/B-bit System CALL 

We stock entire Zenith tine. 



ATARI* 

SPECIALS 


800 Computer 
400—16K 
BID Disk Drive 

Born EMI Software 

850 interlace 
Inside Atari DOS 
Joysticks or Paddles 
Microtek RAM Cards 

EdiFui Software 

Pilot 

Super Breakout 
APX Software 


65 

29 

Call 


Microsoft BASIC 

MISSILE COMMAND 
ASTEROIDS 
STAR RAIDERS 

Space Invaders 

Atiri Graph, (Compute!) 

Caverns of Mars 

PAG-MAN 
CENTIPEDE 

Firs! Book of Atari 


Other Atari products 


72 

29 

25 

34 

29 

11 

33 

36 

36 

11 

85 

Call 


252 Bethlehem Pike 
Colmar, PA 18915 


215-822-7727 


A B Computers 


WRITE FOR CATALOG 

Add SI .25 per order for shipping We pay balance ol UPS surface 
charges on all prepaid orders Prices listed are on cash discount 
basis Regular prices slightly higher Prices subject to change 


Circle 4 on Inquiry card. 
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Forthe 

% IBM PC and 

'•*fr! 2 r CP/M- 86 . 

jf ^9^8087 CHIP.$223 

APPLICATIONS 

FFTs.$75 

MATRIXPAK.$75 

87/88 GUIDE VOLUME 1 .. .$19.95 

LANGUAGE SUPPORT 

87 MACRO".$150 

87 BAS 1C". $150 

87 PASCAL". $150 

87FORTRAN". $150 

HM Pancmi Ca'rpui&r >& a 'aqaieraa iraaer-no 
Cl IBM Core C p .’M.&6 n | Irade-TiB-rk pi D>gi|al fl# 
sen r ch nc SD0 7 e i trademark or Intfll Corp 
B7/MQUIDE. 07WACRO $7 BASIC B 7 PASCAL 
fl7 FORTRAN md MicoWiri lit 1ridim|rt|> of 
MtCrtflWar* I nC 


Micro 

Ifllare 


P 0 Box 79 
Kingston, MA 
02364 

(617) 746-7341 


ELIZA IS HERE! 


At LASTI A FULL IMPLEMENTATION <A mo original ELIZA 
program it now uva ilnbsn ;q r«fi on y&ur rnicrocomptitfir 1 

Cm;i5crJ a| MIT in t»6. ELIZA has become the woiids moat 
co'ctnalcd artificial inlelhgencB demonatralion program. ELIZA 1$ 
a ndn-dinsotive psycholhera prat who analyzes each slaltnom as 
you type il in a nd Ihen responda with har own comment or gurttrO" 
— and her remarks are otlen ilartlangly appropriate' 

Designed to run on a large tnai nlranve, ELIZA has hlitierto beer 
unavailable to peruonat computer uitn C*«p1 In greatly stripped 
down vftraapn* lacking lira spphiilioition which made the anginal 
program so fwcintlirnfl 

Npw, pur n*wmicrocomputer version posMssfng the FULL powar 
and range or oppression yl the original la being one red at Ehe 
Introductory price nl pn|y $25 And il you want to find out how sht 
does it (or teach bar to co morel we will include iba complete 
Source Program for only S20 adoitor.al 

Order yokiredpy of ELIZA today and you'll ryever again wonder how 
to respond whan you hear someone say "Okey. lei's s*e whet this 
computer of yourj cm actually tfo'" 

ELIZA 15 AVAILABLE IN THE FOLLOWING DISK FORMATS: 

1 5ljndfl.ro-fl inan Single (tensity lor all CP.'V based computer^ 

$25 lor ELIZA COM - add $20 tor MiumsuH BASICS Spume 

2 5 inch CP/M ter Appk 11 eqru .p pod wrlh 2 Sgb.C»rd 

$25 lor ELIZA.COM - iad (20 tor Microsnll BASI17-80 Source 
9. 5 '.h inch lor A6.K Apple II wilh Appl*«M; ROM and DOS 3 3 
(£5 ter Preceded Fue - add IZO Fen AppUsaott 5ou«se 
4 J* inch lo# frt K IBM Personal Ccmpuler 

525 lor PrbCSdlBd Fila - add $20 lo# IBM Dink BASIC Source 
5. S'-', inch fDr OsiKirnc I M.nracrxn p\i:rn 

$25 inr P rtf Kte# Fite - Kid &0 tor M>C«MOll BASIC-BO Source 

artificial intelligence research croup 

921 NORTH LA JOLLA AVENUE 
LOS ANGELES, CALIFORNIA 90040 jufc 
™ r I (213[ 666-7366 (213} 654-2314 BB 

- J MC, VISA and CHECKS ACCEPTE0 ~ "" " 


EDGE-86 

AN INDUSTRIAL QUALITY 
8086 OEM SYSTEM 



• HARDWARE 

— A Multit)U3^ COMPATtBLE 6036 CPU BOARD 
WITH DMA FLOPPY CONTROLLER, INTERRUPT 
CONTROLLER. PROGRAMMABLE TIMERS, 3 
SERIAL PORTS. TWO PARALLEL I/O PORTS, AMD 
SK BYTES OF PROM WITH BOOT STRAP 
LOADER FOR CPM/fle™. 

— 12BK BYTES DYNAMIC RAM BOARD. 

— 4-SLOT MULTIBUS CARD CAGE, WITH COM¬ 

PLETE DOCUMENTATION AND SCHEMATICS; 
ALL FOR.11250. 

* SOFTWARE 

— CPM/eSC S. WITH COMPLETE UTILITIES, . J250, 

—OFF THE SHELF DELWEFlY- 

3XE MICRO SYSTEMS 
195 W. EL C AMI NO REAL, SUNNYVALE, CA 9WBG 
TELEPHONE: 408-7384729 

- MultHms TM of Inlet. <M CPM.'fl4 TM el Digital Fteacan^ 


Circle 287 on inquiry card. 


Circle 33 on Inquiry card. 


Circle 155 on inquiry card. 


SUPER I/O" 

Lolu Cost I/O expansion Board 

Build and imeriiica pfcyecta in mirnms 
Use wiilt any 700* * processor Use 
s'mpfe |n/0m mstrudions. Ko 
cDmpJicaifld conu-oller s to mtl 
FBaiures I /Our memory map. 

*32 byte wide channels. 

*16 input/16 Oulput 
*256 tuts ol I/O. Op- J 
ims lor TRS* SIN¬ 
CLAIR* and 280" 
secKel inter¬ 
lace rabies. 



INTEflfACE: 
p Relays, Limps. 
F nmadboafft proj- 
sets. nans, modems. 
W* ledmotors, voice 
p presets, amutaie com- 
W pulef Puses, robotics 
projects, *eil time ton- 
ifol, commumcahort inter' 
laces inuted only try your 
imagination 


UJIN/MILl Research, Inc. 

iNNOWIVe PRODUCTS FOR INNOVflTIVE PEOPLE 

453 Cramp-Ion Avenmei ORDER PHONE [only|. (702) 320-0441 
R&na, Nevada 09502 J For priority info, $entf BASE 


5 Vi" Tandon Drives 


TM 100-1 S T 89 

(single irdeD. 40 TRK, single Free 

or double density) Shipping 

TM 100-2 S 259 

[double sided, 40 TRK/side Free 

single or double density) Shipping 

TM 100-4 S 349 

[double sided, 80 TRK/sIde Free 

96 TPI, double density] Shipping 

-ORDER - TOLL FREE- 

1-800-531-5475 [If outside of Texas] 
(512) 250-1523 {If Inside of Texas] 

"If we can't ship the next working day, 
we won't take the order.*' 

Master Card/Visa or check 
Texas Residents add 5% sales tax 


CompuAdd Corp, 

13010 Research Blvd ■ H2I& 
Austin. Texas 76250 


ANALOG*# DIGITAL 
DIGITAL## AN ALOG 

CONVERSION MODULES 

SOFTWARE 
CAIN CONTROL 


nigh 7177TTF771-.■■.(.V,r',',r.T,M , il.^ :Vu. p .H^-T^roEfCYi 

nmolihc custom boord teit S-100 - 2 to [ 5 
VI?I Hi.. miroble high and lom inputs goifl 

from 1 to 1084 12-bit ■vr-pic nor- >'old omplifiat 

Li'.",’ntidl - 14-chatvwt- 

high nrriM, „ programmeiblc. gain Iostromentarlon 

amplifier H'MIH '/onn: trS-Sl - S-100 2 to 15 khz 

con version time < r • m < -h cir>d cui inpt il • y '»ni 

ri vi' 'i i; .'; 1!E;i>it sample ond hold amplifier 
8-chonnoldlfferentiol - Ic_ analog to digital 
high accuracy progrorrmr,;.^r qqi h ih^Ffi"T;^ iik- 

_ ore ‘ S-100 • IS h>v- 


For addihdnal aetalts about the AD-1QC-4 and other 
fine California Data Corporation 100% individually 
tested, nigh reliability products., circle the reader 
service card number below or for faster response 
write or call us. 

CALIFORNIA DATA 
CORPORATION 

3475 Old Conejo Road, Suite C-13 
Newbury Park. CA 91320 

(8051 498*3651 


Gfrcte 446 on Inquiry card. 


Circle 89 on inquiry card. 


Circle 70 on Inquiry card. 



Heath 

Users 


Double Your 
5disk storage 
capacity without adding a drive. 

Get twice as much from your 1188 or 
H89 microcomputer. Our FDC-880H 
floppy disk controller, in conjunction 
with your 5^" drives, for example, 
expands memory capacity from 256 
bytes to 512 bytes per sector. 

And it handles single and double¬ 
sided, single and double-density, 8" and 
5 V 4 " drives — simultaneously. 


C-D-R- Systems Inc. 

Controlled Patt Recording Systems Inc. 

7310 CUirmatLt Mesa BNd.. San Dkgo, CA 92131 
(714) 560-L 27 2 


SMITH-CORONA TP-I 

Letter Quality 



■ SERIAL OR 
PARALLEL INTERFACE 
• MICROPROCESSOR ELECTRONICS 


ORDER 
TOLL FREE 

FREE SHIPPING 


$569 


(SOD) 531-5475 [If outside of Texas) 

(51 2J 250-T523 [In Texas] 

CompuAdd Corp. 

13010 Research fllvd. No. 218 
_Austin, Texas 78705 


wabasH 

When It comes to 
Flexible Disks, nobody 
does it better than 
Wabash. 

MasterCard, Visa Accepted 
Call Free; {800) 235-4137 



PACIFIC 

EXCHANGES 

100 Foothill Blvd 
San Luts Obispo. CA 
93401 (In Cal call 
(80S} 543-1037 ) 


Circle 71 on Inquiry card. 


Circle 90 on Inquiry card. 


Circle 319 on inquiry card. 










































DRIVES 


IBM • APPLE II • APPLE III 

QUENTIN 

OR 

MICRO-SCI 


APPLE 115 1 / 4 ' 


$249' 


CM^IDATA 1 © BASIS 108 


82A 83A 


CALL FOR LOWEST PRiCES 


QUADRAM 


MICROFAZER 
QUADBOARD 
QUAD 512 + 


APPLE COMPATIBLE 
COMPUTER 

CALL FOR LOWEST PRICE 


SMITH-CORONA 



TP-I 


LETTER QUALITY 
DAISY WHEEL 


SOFTWARE 

WE HA VE IT ALU 

OVER 500 TITLES 

IBM - APPLE • 

CP/M 

PARTIAL LISTING 

BEAGLE BROS: 


APPLE MECHANIC 

22,00 

DOSS BOSS 

17 50 

FLEX TEXT 

22.00 

PRONTODOS 

22 00 

TIP D]$K ttl 

1500 

TYPEFACES 

15.00 

UTILITY CITY 

22.00 

BP!, GL. AP, AR 

29900 

BRODERBUND 

SCALE 

DAT A MOST 

sc ALL 

FROGGER 

30,00 

HOME ACCOUNTANT 

59.00 

HOME ACC'T + (IBM) 

119.00 

MICROPRO 

SCALL 

MICROSOFT 

$CALL 

MULTIPLAN 

199.00 

PEACHTREE 

SC ALL 

PIE WRITER 

119,00 

SCREENWRITER II 

99.00 

5UPERGALC 

215 00 

TRANSEND 

119.00 

WIZARDRY 

3500 

WORDHANDLER II 

13900 


KENSINGTON 

MICROWARE 



SYSTEM SAVER 

Surge Suppression 
• Duel Outlet 
> U L. Listed 
' Fits Apple 
Stand 


$ 65 


HARDWARE 

WE CARRY MOST 

PRODUCTS- PLEASE 

CALL IF NOT LISTED 

PARTIAL LISTING 

ALS-Z-CARD 

159.00 

AFPLESURANCE (Cont) 

100.00 

DISK LIBRARY CASE 

2.50 

FLIP FILE 

20.00 

GRAPPLER + 

139.00 

HAYES MICROMODEM 11 

£69,00 

KRAFT JOYSTICK 

47 00 

MX-80 PRINTER STAND 

19 00 

MX-PLUS 

45.00 

MICROBUFFER II 32K 

23900 

MICROSOFT SOFTCARD 

239.00 

NOVATION PRODUCTS 

SC ALL 

PAYMAR U'CASE r REV. 7 

20.00 

PKASO 

159.00 

PRACTICAL PERIPHERALS 

SCALL 

PROMETHEUS 

$CALL 

SHIFT KEY MODIFICATION 

12.00 

WILDCARD 

119 00 

WIZARD BPO. EPSON 

149. DO 

WIZARD SOB 

209 00 

WIZARD SPOOLER (IBM) 

21900 


!g 

Products 

Paddles 

$29™ 

Joystick II 

40™ 

SeJect-A-Port 

47 00 

All of Above 

IO 900 

Trakball 

59™ 

Joystick III 

4500 

Joystick IBM 

45™ 



SICOUP 16 RAM CAR 


IBM-APPLE II- APPLE III 

179.00 
179.00 
179.00 
249.00 
179,00 
179-00 
249.00 
145.00 
229.00 
75.00 
229.00 


Visilink (Apple) 

Visicafc (IBM or Apple) 
Desktop Plan IE (Apple) 
Desktop Plan (IBM) 
Vigidex (IBM or Apple) 
Visible ( Apple) 

Visifile (IBM) 

Visiplot (Apple) 

Visischedule (Apple) 
Visiterm (Apple) 
VisitrencS/Plot (Apple) 


Mountain Computer 


CPS Card 

159.00 

M!n Cables 

ICALL 

RampliJS+32K 

145.00 \ 

Rom Writer 

145 00 

Cluck 

195.00 

Music System 

299.00 

Super Talker 

149 00 

Expansion Chassis 

559-00 

Card Reader 

SC ALL 

a/o-d/ a 

289.00 

Visicalc Expander 

SCALL 


MONITORS 

AMDEK 

$CALL 

BMC 12” Green Au 

88 ™ 

BMC 12" Green Eu 

129™ 

BMC 9191 Color 

349™ 

TAXAN AMBER 

149 M 

TAXAN RGB 1 

349™ 

USl PI3-12 tJ Amber 

169™ 

USI PI4-9' Amber 

159™ 


Compatible with: 
DOS 3-3. CP/M 
Visicalc- PASCAL J 
2 VR. WARRANTY 


ttk5'ZfS'?z?HS 


64 K 
12BK 

V’C Expand SO 


Xegrnb 3nbustrteB 


64K imciuaes V-C pmji $299™ 

“ 479™ 

Pascal Super Systems $CALL 


Verbatim 


5 1/4 J ' (100) 

$239” 

5 1/4" (10) 

25” 

5"(10) 

39” 

Head Cleaning Kit 

7 M 



80 Column 
Enhancer II 
Softswitch 
Function SI rip 
Inverse Video 
Applewriter Pre-Bool 
Vtsicalc BO Software 
Visicalc 80 w/mem. exp. 


119™ 

2S** 
59° 11 
19™ 
19*" 

49** 

74 nc 


EPSON RIBBONS 


MX 80 
MX 100 


for 20°° 

for 32°° 


DEALER 

INQUIRIES 

INVITED 


COMPUTER 

DISCOUNT 

PRODUCTS 


MAIL ORDERS & RETAIL STORE 

860 S Winchester Blvd 
San Jose, CA 95128 

(408) 985-0400 


HOURS: MON-FRI 8AM -5PM - SAT & SUN 10AM - 4PMf 

PRICES SUBJECT TO CHANGE - ALL ORDERS FOB SAN JOSE 


Circle 95 on inquiry card. 





























































































• TeleVldeo USERS! 

COGITATE Fast Dump/He store System for IS 

9Q2H, 806 

• Back up files twice as fast as PIP 

• Double the storage, up to 700K/diskette, with 

multiple diskette capability $ 90.00 

COGITATE Type Ahead With Print Screen 

• Print key prints screen. 

• 64 character type aheadbuffer 590,00 

TurtwDOS 

• MULTI USER $ 750.00 

• SEMINARS $ 250.00 

CP/M® is registered trademark of Digital Research, inc 
TurboOOS is a registered trademark ol Sofiware 2000, Inc. 

PLUS OTHER GOOD TELEVDiQ STUFF! 


COGITATE, Inc. 

SPECIALISTS IM UNIQUE TELE VIDEO SOFTWARF 

24000 Telegraph Road, Smthheid, Ml 46034 
<313) 352-2345 

VISAi 1 WASTE ft CABO Accepted 


\ferbatim 

flexible disks 

Call Free (800) 235-4137 for 

prices and information. Dealer 
inquiries invited. CO D, and 
charge cards accepted. 



VISA- 


PACIFIC 

EXCHANGES 

100 Foothill Blvd 
San Luis Obispo, CA 
93401 In Cal. call 
(800) 592-5935 or 
(805) 543-1037. 


Electronic 

Circuit 

Analysis 


DC and AC analysis 
Very fast, machine language 
Infinite circuits on multiple passes 
Worst ease, sensitivity analysis 
Dynamic modification 
64 Nodes, 127 branches 
Compare circuits 
Log or linear sweep 
Full file handling 

Frequency response, magnitude and pha 
Complete manual with examples 
TRS-60 (TRSDOSS $00.00 
CP/M $150.00 

Tatum Labs 
P.O. Box 722 
Hawleyville, CT 
06440 

(203) 426-2184 


Circle 79 on inquiry card. 


Circle 319 on inquiry card. 


Circle 402 on inquiry card. 


5W' Floppy Disk Drives 

(Direct IBM® Plug-in) 

TANDON Model TM 100-1 $189* ea. 
TANDON Model TM 100-2 $249* ea. 
12“ Green Phospber Zenith Monitor $109* ea. 

IBM EXPANSION 
BOARDS 

64K Memory. $275* ea. 

128K Memory . $375* ea. 

192K Memory . $450* ea. 

256K Memory. $510* ea. 

Floppy Controller. $180* ea. 

16K Syslem BD Memory . $ 25* ea. 
MC t VISA or C.O.D with certified check 
or money order Arkansas residents add 
sales tax 

For information or orders, call 

501-777-9859 

G-H Computer Systems, Inc. 
P.O. Box 871 « Hope, AR 71801 

‘ Plus Shipping 


Circle 174 on Inquiry card. 


PC/FORTH 


TM 


Complete FORTH program development systems 
for the IBM*' Persona! Computer. Packages 
include interpreter/compiler with virtual memory 
management, line editor, custom screen editor, 
assembler, decompiler, utilities, file ond record 
access modules, ond mony demonstration pro¬ 
grams T 50 page user manual. . .SI 00.00 

Software floating paint, Intel 8087 support, color 
graphics extensions, and target compiler avail¬ 
able at additional cost. 

Specify PC- DOS or CP/M-06®. One disk drive 
and 48 kbytes RAM required, Software supplied 
on 5Vi inch single sided soft sectored double 
density diskettes. 

Laboratory Microsystem! 

4147 Beethavan S free I 

Lot Ang.I.i, CA 90066 

( 211 } 206-7412 


FREE! FREE! FREE! FREE! FREE 

HI’ H 

U: mdsof 

B thous* n 6 S?ronjc 

g tttV Main' 0 "' 1we E 

g To i 

>nge' es ' 


L 


\_05 I 


J 


Circle 18 on Inquiry card. 


NEW PRODUCT! 



CP/M Z 80 -A 

SINGLE BOARD COMPUTER 

• On board video ■ Wide line and thin tine graphics 
■ 128K of RAM * Sasi interlace • Floppy disk con¬ 
troller far up to four 5-1/4 ond four 8 inch drives, 
single/double density simultaneously* 4 serial 
ports • Full Centronics printer port • Expansion 
bus • Extended track buffer • 16K printer buffer 

• DMA * Compact size <8-1/4 x 12-1/4) 


$ 600.00 


on orders placed and paid To* 
pri0T ro March 1.19B3 FOB Los 
Angeles, CA $7.00 shipping 


INSEGHT ENTERPRISES, COHP0&ATPON 

373 N Western Ave Suite 12. ?fcrr w 

Lea Angeles. CA 90008 (213)4613262 -ftcL 

Deator, OEM. InrtrridNDnal Inquiries Welcome 


NEW REPLACEMENT 


RIBBON CARTRIDGES 

CDOrUI MX78-88 $4.78 ea. 
CrOUlHMXlOO 10,75 ea. 

Please arjtl $ ?L. n» shipping/lwirirtlinij 

WE HANDLE MOST POPULAR CARTRIDGES, 
SEN0 FOR PRICE UST 


LABELS 

$12.00/5000 

STOCK #10350-1 15/16'x3Wx1 wide. 

White—pressure sensitive—pin leed- 
4 1 -i" carrier, packed 5000 per box 
Add E2.50 par box handling/shipping. 

COMPLETE LIKE OF OTHER LABELS 
AVAILABLE, SEND FOR PRICELIST 


TERMS: MIN. ORDER $12.00, 

VISA 8t MC (add 4%). check or money order 
C.Q.D.'s add $2 00. CA residents add SalesTa*. 

COMPUTER 
SUPPLY CO. 

25422 TRABUCOHD. SUITE #200 A 
EL TORO, CA, 92830 * {714} 768-0370 


./V' 


Circle 373 on Inquiry card. 


ULTRA-RES (1) GRAPHICS 

* IEEE-090 S/1 GO Monochrome 

$495.00 12} 

-612 x 61 2 Pixel 


— Single Board 


* IEEE-696 5/I OQ Monochrome 

$995.00 12} 

-1024 x 1024 Pixel 


—Expandable to 0 x 1024 x 1024 Pixel 

'IEEE-696 S/1 00 Eight Color 

41250.00(2) 

— 3 x 612 x 51 2 Pixel 


-S Color RGB TTL 


— 2 Board System 


" MultiBus 13} Eight Color 

$1995.00 (21 

-3 x 1024 x 1024 Pixel 


- 8 Color RBG TTL 


— Single Board 


" IBM PC Monochrome 

$995.00 (21 

-1024 x 1024 Pixel 


-Expandable to 8 x 1024 x 

1024 

FEATURESINCLUDE -Sottwere Drlvers, Hacd- 

ware Zoom, Programmable Display Resolution, 

Windowing, Multi-Controller Capability, NEC 

UPD7220 Graphic Controller, 


1} ULTRA-RES Trademark CSD Incorporated 

21 Starting Prices 


3} Multibus Trademark Intel Corporated 

C.S.D. Incorporated 


P.0. Bra 2S3 StiAury, Massachusetts U177B 

{617) 443-2750 



Circle 226 on Inquiry card. 


Circle 202 on Inquiry card. 


Circle 68 on Inquiry card. 





































THE big 

Board may just be one of the most reliable single board computers available today. This is the same design that 
was licensed by Xerox Corp. as the basis for their 820 computer. 

The Big Board gives you the right mix of most needed computing features all on one board. The Big Board was 
designed from scratch lo run the latest version of CP/MV Just imagine all the ofMhe-ahelf software that can be 
run on the Big Board without any modifications needed. 


-■ (JUU tMK KIT 
I 5J** basic I/O) 


FULLY SOCKETED! 


FEATURES: (Remember, all this on one board!) 


SIZE: »Y, x IN. 

SAME AS AN B IN. DRIVE, 
REQUIRES: +5V @ 3 AMPS 
+ - 12V @ ,5 AMPS. 


64K RAM 

Uses Induntry standard 4116 RAM's. All 64K Is available lo (he user, our VIDEO 
and EPROM sections do not make holes in system RAM. Also, very special care 
was taken in the RAM array PC layout to eliminate potential noise and glitche*. 


2-80 CPU 

Running at 2-5 MHZ. Handles all 4116 RAM refresh and supports Mode 2 
INTERUPTS. Fully bullered and runs BOBO software. 


24 x SO CHARACTER VIDEO 

With a crisp. Illcker-lree display that looks extremely sharp even on small 
monitors. Hardware scroll and lull cursor control. Composite video or split video 
and sync. Character sel is supplied on a 2716 style ROM. making customized 
fonts easy. Sync pulses can be any desired length or polarity. Video may be 
inverted or Irue. 5x7 Matrix - Upper & Lower Case. 


SERIAL I/O (OPTIONAL) 

Full 2 channels using the ZBO SlO and the SMC B 116 Baud Rate Generator. FULL 
RS2321 For synchronous or asynchronous communication. In synchronous 
mode, the clocks can be transmuted or received by a modem. Both channels can 
ha sat up Joratthef dala-communicalign or data-terminals. Supports mode 2lnt, 
Prlce for all parts and connectors: 63 9.95 


FLOPPY DISC CONTROLLER 

Uses WD1771 controller chip with a TTL Data Separator lor enhanced reliability, 
IBM 3740 compatible. Supports up to lour 9 inch disc drives. Directly compatible 
with standard Shugarl drives such as the SA8O0 or 5A801. Drives can be 
configured for remote AC off-on. Runs CP'M* 2,2, 


BASIC I/O 

Consist* of separate parallel pod (ZBO PIO) lor use wilh an ASCII encoded 
keyboard for Input. Output would be on the 90 x 24 Video Display, 


TWO PORT PARALLEL I/O (OPTIONAL) 

Uses Z-BD PIO. Full IE bits, fully bulfered, bi-directional. Uses selectable hand 
shake polarity. Set ol all pads and connectors for parallel I/O: Si 9,95 


BLANK PC BOARD - $119 
The blank Big Board PC Board comes complete with full 
documentation (including schematics), the character ROM, 
the PFM 3-3 MONITOR ROM, and a diskette with the source 
of our BIOS, BOOT, and PFM 3,3 MONITOR. 


REAL TIME CLOCK (OPTIONAL) 

Uses Z-BO CTC. Can be configured as a Counter on Real Time Clock. Set of all 
pads: 59.95 


CP/M* 2.2 FOR BIG BOARD 

The popular CP/M* 0,0,5, lo run On Big Board is available for £139,00. 


BIG BOARD SOFTWARE SPECIAL — $149 

Through special arrangement with COL we oiler a powerful pack age of TDLZ-8G 
soIIware that has a suggested retail ol almost £600. Includes: Extended Disk 
Business Basic, ZEDIT ie*l editor, MACHO H Macro Assembler, LINKER, 
DEBUG I and DEBUG II. Supplied on 9 in diskette with extensive manual. 


_ PFM 3.3 2K SYSTEM MONITOR _ 

The real power of the Big Board lies in Its PF M 3.3 on board monitor. PFM commands include: Dump Memory, Bool CP/M’, Copy, Examine, Flit Memory, Test Memory, Go To. 
Read and Write I/O Ports, Disc Read (Drive, Track, Sector), and Search PFM occupies one of Ihe four 2716 EPROM locations provided, 2-80 is a Trademark of Zllog. 


Digital Research Computers 

w (OF TEXAS) 


TERMS: Shipments will be made approximately 3 to 6 weeks after we 
receive your order VISA, MC, cash accepted. We will accept COD s (forthe 
Big Board only) with a $75 deposit. Balance UPS COD Add $4.00shipping. 
USA AND CANADA ONLY 


P.O. BOX 401565 • GARLAND, TEXAS 75040 * (214)271-3538 


“THE ORIGINAL BIG BOARD” 

OEM - INDUSTRIAL - BUSINESS - SCIENTIFIC 

SINGLE BOARD COMPUTER KIT! 

Z-80 CPU! 64K RAM! 

{DO NOT CONFUSE WITH ANY OF OUR FLATTERING IMITATORS!) 
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TRADEMARK OF DIGITAL RESEARCH. NOT ASSOCIATED WITH DIGITAL RESEARCH OF CALIFORNIA, THE ORIGINATORS OF CPM SOFTWARE 

“1 TO 4 PIECE DOMESTIC USA PRICE. 






















































T L 


Relocatable 

Threaded 

Language 


$150 


RTL is a new language which retains the 
speed and extensibility of Forth but adds many 
additional advantages as a result of its more 
structured dictionary. Names, code, and vari¬ 
ables are all stored in separate areas for easy 
generation of headerless, romable code. All 
code is relocatable. RTL supports local vari¬ 
ables, multitasking, redirected I/O, and even 
allows definitions to be changed retroactively. 
All source code is included. Versions are cur¬ 
rently available or under development for 
68000, 6809, 8080. 280. 8086. 8088, and 
6S02. 

RTL Programming Aids 

/0844 Deer wood SE 
Lowetf, Mi 49311 
{616) 897-5672 


Scotch 


DISKETTES 


Call Toll-Free 
1-800-328-DISC fox prices and infor¬ 
mation. Dealer inquiries invited, 
C.O.D. and charge cards accepted. 

All orders shipped from stock, within 24 
hours. Call toll FREE 


a 4 a 




North Hills Corporation 

3564 Rolling Vl^w Dr, 

White Bear Lake. MM 55110 
1-800-32B-DISC 
MN Call Collect 1 -612-770-0483 


MicroScript™ 

Are you wasting valuable lime Hying lo format complex 
document with a word processor or obsolete text formatter? 
MitrvScripi™ is a slate of the art text formatter specifical¬ 
ly designed for itw production ol technical manuals, specifica¬ 
tions, and other compile# documents. This powerful lool pays 
tor itself the tirsl time you use it. Featuring: 


* floating [exi blocks 
■ footnotes 

* variable line spacing 

* widow supression 

* section numbering 

* imbedded docu meets 

* automatic lists 

* macro processing 

* symbol processing 

* table of contents 

* direct printer control 

* initialization profile 

* page numbering 

d within U.5., outside U S. ado SIP. CA rssttfenls add 
6%. Speedy CP/M-8Q'. CFYM-36', MS-DOS', or PC-OOS’. pooler 
type, disk formal 

Software Technique 11 * 

6531 Crown Blvd., Sulle 3A * San Jose, CA 95120 
(4DB) 997-5026 

■ CP/M-M. DP/M-86 irademart* or Digital ftesaucl), MS-DOS 
Irademari ol Microsoft, PC-DQS trademark of IflM Corporation 


*generalized markup 

* let! alignment 

* center alignment 

* rigbl alignment 

* lustification 

* iafl indention 

* rigbl indention 

* bold text 

■ underscored text 

* proportional spacing 

* fully delinable page 

* multiple columns 

* headers and footers 


Circle 371 on Inquiry card. 


Circle 304 on inquiry card. 


Circle 386 on Inquiry card. 



YOUR MICRO-PRINTER 


FIRST TIME AVAILABLE 
For Radio Shack* Una Printers 
II thru VII and other printers 
lacking sound absorbing materia! 

Full W premium acoustic foam 
Precision Die Cut 
Pressure Sens. Adhesive Backing 
Complete Instructions 
Installs in Minutes 
Money Back Guarantee 

Only $19.95 + $2,00 P/H 
Get add'I Quieting with Wall & 

Desk Top Pads $5,00 ea. w t kit, 
else $7.58 ea. + $2,00 P/H 

Send Check or Money Order 
{Specify Printer) 

ACOUSTIC RESEARCH 

9560 S.W. Barbur BIvcL Suite 67-C 
Portland. OR 97219 
(503) 625-6845 
■Trademark of Tandy Com. 


$99 SINGLE BOARD 
COMPUTER/CONTROLLER 



MODEL MCG-85 FEATURES! 


-Automatic Baud Rote 
“5 Interrupts 
-H Bit Counter/Timer 
-Onboard Prototyping 
-6.144 MHz Crystal 
-Onboard Expansion 
* 4K ROM &/or 
MK RAM nr CMOS RAM 


-3085 A CPU 
- ZK System Monitor 
ROM 

-256 Bytes of RAM 
-RS232C Port 
-Parallel & Serial 170 
-Two 8 Bit Prog Porta 
-One 6 Bit Prog Port 
-4 Vi x 6 Vi PCB 

STOCK $99 KU $135 A&T, 

Expansion Boards available- Visa, M.C,, Arnex ( 
COD accepted. 

ATLANTIS COMPUTERS 
31-14 Brcwdtea.v 
Astoria, N.Y. II106 
212/728-6700 


TIMEX-SIHCLAIR 


1983 Directory 

■ Whereto Hod: Disk Drives. RAM Extensions, Print¬ 
ers, Modems, Keyboards, Game & Serious Soft¬ 
ware, Books, Per iod lea Is, Progra mm ing Aids, and 
other Exciting Accessorial 

* Articles on: Special applications like Control Cir- 
cu itry, E n ha need G raphics, Voice Generation, M usi-c 
Synlhesis, Video inversion, Light Pens, Joysticks, 
etd, 

* Complete Descriptions: Well tell you what It Is, 
what it does, how much it costs, and where to 
buy It. 

* Jam-packed w/photographs: We knew you'd 
want to see what these products look like. So, we 
got pictures and put them inf 

Only $5.00... Postpaid! 

To Orders Send check, money order, or VlSA/MC 
number and expiration date. MN residents add 6% 
sales tax. 

Dealer Inquiries Welcome. 

E. Arthur Brown Company 

Dept. 1702 Oak Kno 11D rive 

Alexandria, MN 56308 Ph; 612/7626847 


Circle 8 on inquiry card. 


Circle 40 on inquiry card. 


Hayes Smartmodem 

1 200 BD RS232 $495. 

Rana Systems 
Elite One 
Elite Two 
Elite Three 
Rana Controller 

COMMUNICATIONS PAK 

Micromodem II 
Source Subscript ion 
ASCII Express 

ALL THREE PIECES 
Verbatim 5V<' SSDD (101 



$269. 
$435. 
$575- 
$ 75, 

SALE 

5253.00 
£ 75.00 
S 49.95 
$379,00 
5 25.50 


S-100 REAL TIME CLOCK AND TIMER 



THE MOST VERSATILE 
S-1 DO SYSTEM CLOCK FEATURING: 

* 1 2tZ4 hr. cluck with burs, minutes, seconds. He 

* Port Select Switch suite la bli. 

* Pelted or jumper selected iitpCTlfl irlutfl. 

■ Oti board rucharfllnfl tutlery back up. 

* Prop th m ma bl e interrupt ea any lulu re time/ dn It. 

■ Cm tie used in tern system power or. 

* System tick is fist is 1 mSec, 

littroductonr Offer $129.OS assembled and tested 
Plus £5.00 shipping & handling 
Send check or monty enter te: 

RON SAN ELECTRONICS 
1491 SEubblns Way 
San Jose, CA 05132 

Evening calls accepted after 6 pm California lime at 
400 - 251-0270 


SUPER-FAST! 

Z80 

DISASSEMBLER 

$69.95 

Uses Silog Mnemonics, allows user deli nod 
labels, strings, and data spaces. Source or 
listing-type output with kref to any device 
Aval lab I a lor ZSO CP/M or TRS-8D. 


SLR Systems 

200 Homewood Drive 
Butler. FA 16001 
(412) 282-0864 


Add $2.00 shipping. Specify format required 
Check, money order, VISA, Master Card, C.O.D 
PA restdenls add safes tax. Dealer Inquiries 
Invited. CP/M, TR5-80 TM of Digital Research, 
Tandy Corp. 


Circle 175 on inquiry card. 


Circle 369 on inquiry card. 


Circle 380 on inquiry card. 




































SIEMENS 1 MEGABYTE 

8" Double Sided/Double Density 

1-S299.00 ea* 
2-$289.00S 10-$269.00S 


OUME 55CPS—HIGH SPEED 


DAISEY WHEEL LETTER QUALITY PRINTERS 

$950.00 ea.* 


Quantity Pricing Available 


immmmmtftiimHuiimt 


FDD200-8 Floppy 
Disk Drive 
Shugart Compatible 



Shipping Wgt 
15 lbs. 
Factory Mew 
and Packaged 


DUAL DOUBLE SIDED 
8" SUBSYSTEM 
ASSEMBLED & TESTED 
$850.00 complete 

Includes: 


Fully Guaranteed 
90 Day Warranty 
Service 
Contracts 
Available 
Put) 

Documentation 




Proportional Spacing, 2K Buffer, RS-232 or Centronics Parallel 

Shipping Wgt. 46 lbs. 

The Qume Sprint 3-55 with Interface is Compatible with most Computers 
having RS-232 or Centronics Parallel A or B. such as Radio Shack, Apple, 
IBM, etc. Also works with most popular word processing programs like 
Micropro'“ Wordstar. 

These Qume Printers were used by a major typesetting company under 
maintenance until replaced by laser printers on an exchange basts. We had 
their technicians refurbish and completely exercise them to give you many 
years of reliable service at a price you can live with. 


2-Siemens, FDD200-8 Disk Drives Strong, Thick, Aluminum 
Cabinet, Rugged Heavy Duty Power Supply, Whisper Quiet 4 ,J 
Fan, Etc, 


KEYBOARD by KEYTRONIC 
$14.95 each 

66 Keys Unencoded, Low Profile 
Gold Plated Card Edge Connectors. 


REGULATORS 


All 7800 (LM340T) Series . 3 for $2,00 

All 7900 (LM320T) Series . 3 for $2.25 

LM323k, 5 Volt, 3 Amp.$2.95 each 

LM350k, Adjustable 3 Amp..$4.95 each 


CIRCUITS (a sampling) 


Z-80 A CPU - $4.50 
Z-80 PIO - $3.75 
Z-80 CTC - $2.95 
21L02 RAM - 
250NS - $1.49 ea. 
350NS - $1.29 ea. 


TL082P - $.89 
TL496P — $1.29 
LM311P—$.59 
LF355 - $.59 
LM324N - $.59 
LM358N - $.49 


650NS — 10 for $3.95 


ELECTRONIC TAPE READER 
Decitek Model 26167-002 
$24.95 

Includes Stepper Motor & Electronics 

CAPACITORS 

-luf Monolithic . 100 for $12.95 

.luf Disk .. 100 for $6,95 


MONTHLY SPECIAL 
SHUGART SA400 DISK DRIVES 
$169.00 each 2 for $325.00 

CONNECTORS 


50 Pin Edge, ST, for S-100 Bus .$3.49 

34 Pin, Edge, Ribbon for SA400 Drive . $2,95 

50 Pin, Edge, Ribbon for FDD200-8 Drive . $3.95 

50 Pin, RA, PC, MT Amp #206973-1 . $3,49 


Since the magazine has not come out as Of this advertisement placement 
date l have not been able to judge your reception, tit do my best as a supplier 
to serve you our customers. Also if there are any special requirements from 
Groups, Clubs, Schools etc. please let me know and t II try to help. See you 
next month. 


Sincerely , 




'Orders accepted by Visa/'MasterGharge {addS'k) Money Order or certified check. Price does 
not include shipping charges Specify method of shipment desired and include approximate 
shipping charge N J residents add 6% sales tax. 


BRIDGES 

25 Amp 400 Volt . 

10 Amp 200 Volt . 


3 for $4.95 
3 for $2.95 


OPTO DEVICES 


4N26 {Trans. Out) - $.89 
MCA2-55 (Darlington) - $.99 
H11AX (Trans, Out.) - $,89 
H11CX (SCR Out.)-$.99 

LED'S 

Red - all sizes — 10 for $,89 
Green or Yellow — 5 for $.89 
Micro Red — 100 for $5.95 
Panel Mounts — 10 for $.59 


T1L31 (Infra. Red. Em.) — $.59 
fLD-74 

(Dual Trans. Out.) — $1.99 ea. 


DISPLAYS: 

HP5082-7340 — $5.95 ea. 
Hexidecimal 

FND560 & 567 - $1.49 ea. 


HOBB-Y-TRONIX, INC. 


Division of Tope Industries, Inc. 

957 Ball Ave., Union, IM J. 07083 

(201) 687-1330 




































MediScript 


MediScript I Is a powerful word processor 
designed for the IBM-PC and newcomer 
to word processing. Simple to use yet has 
all common functions (such as word wrap 
and paragraph relocate}. Additional func- 
lions In MediScript II Include right 
jusilficalJon, character graphics, fielded 
forms, and mailing list generation. 


BIG STEPPER 

Stepping-Motor Driver Box 


SELF-CONTAINED! 
HOOKUP AND GO! 

Provides all required power 

Drives 4 motors while sensing 8 limit switches 
Up to 6 amps per winding 
with complete optoisoletion 
PARALLEL BIG STEPPER; 5450 

"Direct program control 
SERIAL BIG STEPPER 5850 

"HS232 compatible, obeys simple commands 
STEPPING-MOTOR TIPS COOKBOOK S5 

Centre Computer Consultants 
P.O.Box 739 
State College. PA 16801 
(B141237-4535 


Circle 319 on inquiry card. 


Circle 432 on Inquiry card. 


Circle 73 on Inquiry card. 


NORTH 

STAR 

USERS 

UNITE! 

* Gel the information you need trom Ihe user's 
point of view 

* Over 150 pages of members newsletter articles 

last year 

& Dos and cp/m disk library for members 

* Solve problems 

* Gel ass is la nee 
Membership dues $30 

International North Slar Users Association 

P.G. Box 2789 B Fairfield, CA 94533 


Circle 16 on inquiry card. 


Circle 255 on inquiry card. 


Circle 258 on inquiry card. 


Dysan 

mfCORPORATION 


SaKn your dbe problem*, bey 100% writce 
AB ortkn >I#P«I 
i 24 hour* C-U toll FREE 
1800} £354137 far price* end faftoimtfan. 

r Cud i 


Circle 128 on inquiry card. 


Circle 205 on Inquiry card. 


Circle 122 on Inquiry card. 


BOOKKEEPING AND PAYROLL 
FOR SMALL BUSINESS 


Medical Professions Building 
1595 Sequel Drive, Suite 350 
Santa Cruz, CA 95065 


100 Foothill Blvd 
San Luis Obispo. CA 
93401 fin Cal. call 
543-1037 ) 


For CP/M and MS-DOS Systems. Source code pro¬ 
vided: 

osr plaplan p plan c 

8oRk*PHpInS 13® )2?9 US? *225 

Payroll -141X1 3372 J.336 SOT 

Other CP/M, MS-DOS, Apple and MDOS software 
available with same terms. Write or call for full spec 
sheets or further informal I on. 

PLANS: 

A - Phone support, exchange privileges. 90 clays 
B - Phone- support, exchange privileges, 30 days 
C - Support limited 1o supphed documentation, no 
exchange except for bad disk replacement. 

(Addilidnal support available at 120/hotjr.) 

TERMS: 

Prices include cash discount Add 4% for charge or 
COD orders. Visa and Master Card accepted. Add 
$4.00 for shipping and handing. 


WEAR IT WITH PRIDE! 
Computer Jewelry 


Bo identified as a micro professional 
Lapel Pins * Tie Tacks * Stick Pins 
Available in Sterling Silver or 1SK over sterling 
Size; '/i “ square Silver Jlfl * Gold $12 
(Add $2 lor S/H} « (CA add sales fax} 

Visa ■ Mastercard or check payable lo MC/N. Inc. 
Money Back Guarantee 
Oegler & Corporate Discounts Available 
Allow 2-3 week* for delivery 

MC/N, Inc, 

SIMMS CENTER/Box 9393 
San Rafael, CA 94912 
(415) 453 7033 


MediScript I--549,50 

MediScript M-- —-$99-50 


(plus 6% in CA} 30 day satisfaction 
guaranteed or your money back, minus 
$4.00 tor shipping and handling. 


Suite 14 
3322 Mem. 
Pkwy., S.W. 


(205) aaa-Bm 
Huntsville, 
AL35S01 


MediSoft 


= 5 Personal 
Computer 

COMBO CARO (9 FUNCTION} 
IBM Compatible Features: 


* EXPANDABLE 64K TO 256K MEMORY 

* SERIAL and PARALLEL I/O 

* CLOCK CALENDAR I BATTERY BACKED-UPf 

* GAME PORT/DUAL JOYSTICK INPUT 

* BSR X-10 AC LINE INTERFACE 

* PROGRAMMABLE B BIT 1/0 and 4 BIT 
OUTPUT PORT 

* RAM DISK and PRINT SPOOLER SOFTWARE 

ACT NOW AND RECEIVE A FREE B5R X 10 
AC CONTROL SYSTEM WITH CARD PURCHASE 
ALL NINE FEATURES WITH 64K MEMORV - $59f 

WRITE OR CALL FOR A FREE CATALOG 

DEALER INQUIRIES INVITED 


Advanced Data Technology 

13600 Ventura Blvd. 

Sherman Oaks, CA 61423 
(213) 986-6835 


TOP QUALITY 

5Y4 DISKETTES 

SPECIFY SOFT 10 Of 16 SECTORS 

SilP size 


<- 

Si 1 100 


SSDD1M13A411X) 

DSOD (M14A411X) 

• control data 

23.45 

30.43 

112.00 
146.00 

210.00 

266.00 

SSDD (GDC 1242-00) 

23.00 

112.00 

215.00 

DSDD (COC1244PO) 

32.00 

156.00 

295.00 

9 verbatim 

SSDD (MD62501-16160) 

27 20 

134,00 

245.00 

DSDD (MDSSO-Ol-ieiSB} 

40.00 

196.00 

36500 

• 3M scotch 

SSOD (TM 744 D O) 

20.00 

125.00 

233.00 

DSDD |3M 745-0) 

30.00 

175.00 

309.00 

« dvsan 

SSDD (DYS 104-1D) 

40.40 

ifla.GO 

361.00 

DSDD (DYS 104-2D) 

47.30 

23100 

426.50 


CALL TOLL 600 - 852 - 7777 ™ 
FREE 800 - 824-7888 |4LLOTH*FE| 

(ORDERS ONLY) OPERATOR 906 


AFTER APRIL 30 1983. CALI UttUM Nlflfl.lOPERATOfl Whl 


SBUBTOQR, Cfl V5DTO 


* CHECKS M.U., VISA, M.C, 
ADD- (JOO ShiWUHC 

• CA RFSIOEfiTS ADD 
6* Sales tax 


DISK DRIVES 

(For PC, Mod I & II) 

TA N DON TM100-1 . $189 

TANDON TM100-2. .. . .. $249 

TANDQN TM 100-4. . $339 

Case and PS.. S 45 

PC EXPANSIONS 

MAYNARD 

DISK CONTROLLER.$155 

PP add $50 SP add $70 

AN cables, hardware and inslfuclions 

included - no soldering, 

QUADRAM 

Four Func I Ion 256K capacity 


with 64 K instal led....... .. $399 

AST 

Com bo PI us. 

64 K+S PC-l- Su pe rD rive 

+Supers poof $396 

MegaPlus: 

64K+SC-FSuperDnve 

+SuperSpooJ $395 

User installed. 

2nd 5 or P.$ 35 


VLM Computer Electronics 

10 Park Place • Morristown, NJ 07960 
(201) 267*3268 Visa. MC, Check or COD. 













































wabash 

diskettes l 

$1.39 each! 

Now...Get High Quality at a Low Price 

Wabash means quality products that you can depend on. 
For over 16 years, Wabash has been making high quality 
computer products. Wabash diskettes are made to provide 
error-free performance on your computer system. Every 
Wabash diskette is individually tested and is 100% certified 
to insure premium performance. 

Why Wabash is Special 

The quality of Wabash diskettes is stressed throughout 
the entire manufacturing process. After coating, all Wabash 
diskettes go through a unique burnishing process that 
gives each diskettes mirror-smooth appearance. Wabash 
then carefully applies a lubricant that is specially form¬ 
ulated to increase diskette life. This saves you money, 
since your discs may last longer, it also assists your disk 
drives in maintaining constant speed which can reduce 
read and write errors. 

Special Seal...Helps Prevent Contamination 

To keep out foreign particles, a unique heat seal bondsthe 
jacket and liner together. A special thermal seal which 
avoids contamination from adhesives, is then used to fold 
and seal the jacket. This results in outstanding perfor¬ 
mance and true reliability. Wabash then packages each 
diskette, (except bulk pack) in a super strong and tear 
resistant Tyvek® eveiope. The final Wabash product is 
then shrink-wrapped to insure cleanliness and reduce 
contamination during shipment. 

Each Diskette is 100% Critically Tested 

Since each step in the Wabash diskette manufacturing 
process is subject to strict quality control procedures, you 
can be sure Wabash diskettes will perform for you. And 
every Wabash diskette meets the ultra-high standards of 
ANSI, ECMA, IBM and ISO in addition to the many critical 
quality control tests performed by Wabash. Wabash does 
all of this testing to provide you with consistently high 
quality diskettes. Reliability and data integrity - that’s 
what Wabash quality is all about. 

Flexible Disc Quantity Discounts Available 

Wabash diskettes are packed 10 discs to a carton and 10 
cartons to a case. The economy bulk pack is packaged 
100 discs to a case without envelopes or labels. Please 
order only in increments of 100 units for quantity 100 
pricing. With the exception of bulk pack, we are also 
willing to accommodate your smaller orders. Quantities 
less than 100 units are available in increments of 10 units 
at a 10% surcharge. Quantity discounts are also avail¬ 
able. Orde r 500 or more discs at the same time and deduct 
1 %; 1,000 or more saves you 2%; 2,000 or more saves you 
3%; 5,000 or more saves you 4%; 10,000 or more saves 
you 5%; 25,000 or more saves you 6%; 50,000 or more 
saves you 7% and 100,000 or more discs earns you a n 8% 
discount off our super low quantity 100 price. Almost all 
Wabash diskettes are immediately available from CE. Our 
warehouse facilities are equipped to help us get you the 
quality product you need, when you need it. If you need 
further assistance to find the flexible disc that’s right for 
you, call the Wabash diskette compatibility hotline. Dial 
toll-free 800-323-9868 and ask for your compatibility 
representative. In Illinois or outside the United States dial 
312-593-6363 between 9 AM to 4 PM Central Time. 


SAVE ON WABASH DISKETTES 


CE quant. 
100 price 
per disc |S) 

Product Description 

Part# 

8" SSSD IBM Compatible (1 28 B/S, 26 Sectors) 

Fill 

1,99 

S ' Same as above, but bulk pack w/o envelope 

Fill B 

1.79 

8'' SSSD Shugart Compatible, 32 Hard Sector 

F31A 

1,99 

8" SSOD IBM Compatible (128 B/S. 26 Sectors) 

FI 31 

2.49 

8" DSDD Soft Sector (Unformatted) 

F14A 

3,19 

8" DSDD Soft Sector (256 B/S, 28 Sectors) 

FI 44 

3.19 

8" DSDD Soft Sector (512 B/S. 15 Sectors) 

FI 45 

3.19 

8 M DSDD Soft Sector (1024 B/S, 8 Sectors) 

FI 47 

3.19 

5 1 /*" SSSD Soft Sector w/Hub Ring 

Mil A 

1.59 

514" Same as above, but bulk pack w/o envelope 

Mil AB 

1.39 

5V*" SSSD 10 Hard Sector w/Hub Ring 

M41 A 

1.59 

5V*' 1 SSSD 16 Hard Sector w/Hub Ring 

M51 A 

1.59 

5V*“ SSDD Lanier No-problem compatible 

M51F 

2.99 

5 1 /*" SSDD Soft Sector w/Hub Ring 

Ml 3 A 

1.89 

5Y* JJ Same as above, but bulk pack w/o envelope 

M13AB 

1.69 

S’V SSDD Soft Sector Flippy Disk (use both sides) 

Ml 8 A 

2.79 

5V* Ji SSDD 10 Hard Sector w/Hub Ring 

M43A 

1.89 

5 1 /*" SSDD 16 Hard Sector w/Hub Ring 

M53A 

1.89 

5Y*" DSDD Soft Sector w/Hub Ring 

Ml 4 A 

2.79 

5V*" DSDD 10 Hard Sector w/Hub Ring 

M44A 

2.79 

5%" DSDD 16 Hard Sector w/Hub Ring 

M54A 

2.79 

5V*" SSQ0 Soft Sector w/Hub Ring (96 TFI) 

M15A 

2.69 

5 1 /*" DSQD Soft Sector w/Hub Ring (96 TFI) 

M16A 

3.79 


SSSD = Single Sided Single Density; SSDD = Single Sided Double Density; 
DSDD = Double Sided Double Density; SSQD = Single Sided Qued Density; 
DSQD = Double Sided Quad Density: TPt = Tracks per inch r 

Buy with Confidence 

To get the fastest delivery from CE of your Wabash computer 
products, send or phone your order directly to our Computer 
Products Division. Be sure to calculate your price using the CE 
prices in this ad, Michigan residents please add 4% sales tax or 
supply your tax I.D. number. Written purchase orders are accep¬ 
ted from approved government agencies and most well rated 
firms at a 30% surcharge for net 30 billing. All sales are subject to 
availability, acceptance and verification. All sales are final. Prices, 
terms and specifications are subject to change without notice. All 
prices are in U.S. dollars. Out of stock items will be placed on 
backorder automatically unless CE is instructed differently. Min¬ 
imum prepaid order $50.00. Minimum purchase order $ 200.00. 
International orders are invited with a $20,00 surcharge for 
special handling in addition to shipping charges. All shipments 
are F.O.B. Ann Arbor, Michigan. No CO Us please. Non-certifled 
and foreign checks require bank clearance. 

For shipping charges add $8,00 per case or partial-case of 
100 8-inch discs or $6.00 per case or partial-case of 100 514-inch 
mini-discs for UP S. ground shipping and handling in the con¬ 
tinental United States. 

Mail orders to: Communications Electronics, Box 1002, 
Ann Arbor, Michigan 48106 USA If you have a MasterCard 
or Visa card, you may Gall and place a credit card order. Order 
toll-free in the U.S. Dial 800-521-4414. If you are outside the 
US. or in Michigan, dial 313-994-4444. Order your Wabash 
diskettes from Communications Electronics today. 

Copyright '1982 Communications Electronics'" Ad #110582 



OrderToll-Free! 

800 - 521-4414 

In Michigan 313-994-4444 


wabash 

error-free 

diskettes 



COMMUNICATIONS 

ELECTRONICS" 


854 Phoenix □ Box 1002 O Ann Arbor, Michigan 48106 U S A. 
Call TOLL-FREE (600) 521 -4414 or outsid# U S A. (313) 994 4444 


Circle 84 on inquiry card. 


BYTE April 1963 507 













its insured? 

SAFEWARE™ Insurance provides full 
replacement of hardware, media and 
purchased software. As little as (35/yr coven:: 

* Fire • Theft * Power Surges 
• Earthquake • Water Damage * Auto Accident 

For information or immediate coverage call: 

1-800-848-3469 

(It! Ohio call 1-800-848-2112) 

CNGA 

COLUMBIA NATIONAL GENERAL AGENCY 


Circle S2 on Inquiry card. 


SearchLit 

SearchLH stores aod searches informa- 
lion related to your own personal 
literature collection. References are 
retrieved based on key words of your 
choosing. Great for 'rippers. " Just circle 
key phrases and hand reference lo 
secretary. Read it later when the need 
arises. Order by 8/01 r mention Byte, and 
receive a free copy ot Med iScript I. a multi 
function word processor. $49,50 (plus GVo 
In CA}. 30 day satisfaction guaranteed 
or your money back, minus 14.00 for ship- 
ping and handling. 


MedlSoft B 


Medical Professions Building 
1595 Soquel Drive, Suite 350 
Santa Cruz, CA 95065 


Circle 259 on inquiry card. 



v data between 
two computers 


Sell instructing—Easy to modify 

* Error correction * Progress indication 

• Error count * Link quality measurement 

* Non doc king * Auto receive 

Microcomputers.1150*00 

5% discount for money order 
or hank check* 

10% discount if ordered by lune 1, 1981 

Documentation... $ 10.00 

Check or money order only. 
Specify exact make and model of 
computer and the diskette configuration 

Mini and large machine users 
write or call for prices, 

MKS P.O. Box 09558 
Columbus, Ohio 43209-0558 
614-460-5251 


Circle 245 on Inquiry card. 


Y.E.S., We have the best... 

prices available on I.C.’s. 

2114 

200 ns 

1,35 

4116 

150 ns 

1,25 

4164 Fid, 

200 ns 

4,00 

4164 Cer. 

20 Qns 

5,25 

4164 Cer. 

150 ns 

5.75 

6116 P -3 

150 ns 

4,35 

6116 LP -3 

150 ns 

5,40 

68725 NMOS 

20 Ons 

4,50 

2716 

450 ns 

3,30 ,* 

273 2 

450 ns 

4.00 

2764 

250 ns 

9,50 

2532 

450 ns 

4.65 

2564 

450 ns 

14.00 

28 QA CPU,CTC,PIO 

3.35 

E 30 A SIO 


12,00 II 

0255 A -5 


3,00 

D 8 080 A 2 MHZ 


3,90 

zaoB cpu 


10,00 

*C,O.D», Master Charge and 

Visa accepted* 



*Ask for OEM quantity prices. 

Yang Electronic Systems, Inc, 

307 Compton Avb., Laurel, 

m 20707 

(301)776 

-0076 


tools for dBASElI 
application development 


PREPAI DiCQD 


DEVELOPING APPLICATIONS FOR MICRO¬ 
COMPUTER DATABASES- Con^pl*. Tool* tW/31 

and Tichniqafl-*. by Stow Pol then 

Tha OATAWAJJ E MENU SYSTEM Igr dfiASE Q 

w ith d ■ *■ I e, pm ■ nf cund bad up u hiIlHli ! 

UiflT'i manual and 9 50 ditfeah la 


far our do la dicHenarr ipltmj 


Hti I tH I m i W WHH I W H I I H < I HH t t l H I I t I I 

dataware systems 

255 Chippewa 
Pontiac, Mich. 48053 
{313) 3 3 8-4358 


Circle 454 on inquiry card. 


Circle 135 on inquiry card. 


MEMOREX 

FLEXIBLE DISCS 


WE WILL NOT BE UNDER¬ 
SOLD!! Call Free (800)235-4137 

for prices and information. Dealer 
inquiries invited and CO D s 
accepted 



EXCHANGES 

100 Fool hill BJvd 
San Luis Obispo, CA 
93401 in Cal call 
{800)592-5935 or 
1037 


NEW VIC-20 

VOICE 

SYNTHESIZER 

*79**° tale price 

Limited Quantities 
VOTRAX based 
Unlimited words 
Adjustable volume and pitch 

PRQTECTQ ENTERPRiZES 
Box 550 * Barrington, IL 60010 
Phone Orders: (312)382^5244 


Circle 319 on inquiry card. 


Circle 346 on Inquiry card. 


ROGRAMMABLE 

Communications 
Translator 


sMS'J 


Tut KT-iafl 11 AN IW-l INI iUMKUKIfillWLi IRAW&LATJJB 

AW CtMKJ Itt-T Ute.« cow I6LWABI.L, YOUtt 1Y11EM HfUUiRLi 
M mAkuhakl DM 50F TMAPI NOD IF ! CATIONS TO i^LTAL: AND 
OUlCALT PHD&ftAM THE Ptf Tffl. 8HOTJQIN&: 

* TEJiMIMAL Dtt PSjPflFK fMAAMOA 

* J BIL r tv nm «AnflS> FIJMCl ION HEY5 FH now> 
PRQCCSSlNb, ACLDUNT EIK AMD cnHfR SW THWE 1‘AtAACEi 

* INTELII6ENT i l-QIRLO ICJMAl LIHflUUZFFJf jIDUf NC> 

T RW5L AT ION 

* rtC FAMILY OR fUH-IAMIL r CUPV'Ar IHE) ITT 

* 'T'YPE-Altf A£l* AMU UA H BUFF |M I NO 

l Fudidco. CSWMEE5 ION f€G, HS/HIS, Aflft/XOFF 1 

* BAUD RATS. 4WT|0M 

* PSlNlLK * OHKAI CONTROLS 

flUT 1H± PCI - 3PH A1 A CIRCUIT BOARD ID MOUNT 1*5hUE Y0VR 
TERMINAL OR PflINUR. OH At A 5TANU Al.CHil riCYlti NHH A 
NAI.I PLWi-IN HA'PLT CITHER MAY. HHJ'Yt AD DEO A PQhtRFU. 
UPGRADE TO YOUR SYSTEM AT Ah UNbk L l E YAFU > L(M rHItfl 

m-lap-PCB (HUNTED CIRCUIT KlAHb tfLTj._Zff? 

m l^t rPRINTED CIRCUIT OBAm trim LAM I.,.. 1 


f-TO TmalL PlUE-iN TBIhE DUTPUI MR-FI.YJ., 


PURCHASE TIC 

T- 


DEA.EP ISJUlfttES INVMtP 

(fciFRKi systems iKORPOftATEO 
W51 South Lmeskwi 8uuu haru 
LUO. lb. Ohio Mi 9 
(216) 

IPLIA5E AU«t k fO 6 HEEXS FOX CIEhyERtI 


SL-MICRO 

formerly SP-MICRO 

STATISTICAL LANGUAGE 
for MICROCOMPUTERS 

features 

VALUE and VAR LABELS 
FREQUENCIES CRQSSTABS 

PEARSON CORR REGRESSION 

ONLY $250. MANUAL $15 
REQUIRES CP/M. MANY FORMATS 

QSC BOX 23056 
LANSING, Ml 48909 
PHONE (517t641 4428 


Circle 262 on Inquiry card. 


Circle 359 on Inquiry card. 
















































WE WILL BEAT OR MEET 
ALL PRICES ON ALL 
PRODUCTS IN THIS MAGAZINE 




Circle 85 on inquiry card. 


TO PLACE ORDER CALL (213) 219-0808 NOW! 




48K APPLE COMPATIBLE 
COMPUTER 


1 yr. warranty 

introductory Price 
Cali for Availability 


$595 


i 


ALL COMPUTERS 


IBM PC PRODUCTS 


Ast Research 

Combo Plus 64 k w/clock, par Port, 
Serial Port, Software 
Mega Plus 64K Expandable 
to 512 

Tandon 

TM100-2 Dbl Sid e Dbl Density 


$359 

430 


S 235 


5% & 8" DISK DRIVES 


Shugart 

SA400.40 Track .$ 145 

SA8G1R, Sgl Side/Dbl Den. 369 

SA851R, Dbl Si de f Db I Den 479 


Tandon 

TM100*1, Sgl Side/Dbl Den , .$179 

TM m2, Dbl Side/ Dbl Den . 235 

TM 848-1 p Sgl Si de / Dbl Den. 569 

TM 848-2, Db I Side / Db I De n. 449 


Oume 

DT-8 Dbl Side/ Dbl Den ..$ 465 

Siemans 8" 

FDD1008, sgl Side/Dbl Den .S 209 

Mitsubishi 

8 "Dbl slde/Dbi oen .S 309 


FOR FRANKLIN & APPLE 


All Apple Products Not Seen in This Ad Are 
Available-Cat! for Guaranteed Lowest Price 
Grappler + $118 

par, i nterface card & cabl e . 49 

tc Joystick 39 

16k Memory Card. 44 

80 Cofumn Card I Vi ew Ma x 80) 169 

RH Fan.. ,... 69 

RFModuiator ,, 25 


UNBEATABLE PRINTER PRICING 


. $ 355 

465 


star Micronies 

Gemini io (ioo cpsi . 

Gemini 15(15* carriage) 

C. loth 

Pro writer 851 GAP (120 cpsl 5 365 

Pmwriter 851OACD (Serial) . 549 

StarwriterF-1040pu . 1249 

Okidata 

Microline82A ..$ 379 

Microline83A. 649 

Microline84P . 940 

Microline84S 1050 

Micro! ine 92 . 509 


Nec 

Nee 8023 (price reduction). , $ 449 

Spin writers. .Cali 

Toshiba 

P13S0_ , ,.$1699 


SPECIALS 
OF THE MONTH 


Apple IIE. SCall 

commodcne64 469 

Kaypro. 1649 

Osborne Call 

Sanyo MBC1000 . 1599 

Apple Compatible computer , 595 

S-IOOsystem Cali for lowest price 

IBM PC can 


S 1 /*" Disk Drive 

SA400L Shugart 

90 Dav warranty 

ONLY $145.00 


MODEM 

Smart Modem 300 

Hayes Top of the Line 

ONLY $195.00 


DRIVE FOR APPLE OR 
FRANKLIN 


Micro sci A-2 

Fully compatible 

$249.00 


PRINTER 

Gemini 10 

Same as Epson MX80FT 

$355.00 


MONITOR 

Sanyo 2112 Green Screen 

• 15MHz • Composite 

ONLY $79.00 


USi Amber 12 

• 1000 Lines 
Horizontal Resolution 

$149.00 


All Products Carry at least a 
90 Day warranty 


MODEMS 


Hayes 

Smart Modem 300 . $ 199 

Smart Modem 1200 . 498 

Novation 

O-Cat.Call 

Apple Cat. call 


TERMINALS 


Televideo 

92 5C Green screen 
950 Detachable Keyboard 

Adds 

Viewpoint 1 A, 2A,3A 


$ 699 
899 


, .can 


Computer 

Components 

Unlimited 


NEW RETAIL STORE: 

11976 Aviation Blvd, 
Inglewood, ca 90304 

MAIL ORDER: 

P.O. BOX 1936 
Hawthorne, ca 90250 

ORDER DESK: 
(213)219-0808 


DISKETTES 


All packages of diskettes come with free library 
case and reinforced hub. Full 1 year warranty. 
Prices are for packs of 10, 

SVa ' DiSkS 

Sg I Sid e/ Sg I Density $18.50 /10 

sgi Side/Dbl Density. 20,50/10 

Dbl Side / Db I Density 26.50 /10 

S ’ Disks 

sgi Si de / sgi Densi tv $25,00/10 

Sgl Side/Dbl Den 29 00/10 


CABINETS & MAINFRAMES 


DISK DRIVES 
FOR FRANKLIN & APPLE 


QT Computer Systems 

DDC-8 Cabinet w/pwr. supply & fan 
ONLY $209.00 

DDC-88-H Dual Cabinet w/pwr. supply & fan 
ONLY $259.00 

Mainframe 

6 slot w/2, 8 ' cutouts, pwr. supply, fan, 
filter, connector cutouts 

ONLY $549.00 

5Vt" Cabinets 

Single cabinet w/pwr, supply $ 59 

Dual Cab i net w / pwr. supp I y 89 

m 

Rana Systems 

RanaElitei . 5 285 

Rana Elite II. 439 

Rana Elite in. 569 

Controller 89 

Micro Sci 

A-2(35Track). . S 249 

Controller 75 

Ap pie 111 Drives A vaila ble. Call 

Ouentin Research 

Apple Mate... . ...$ 249 

controller 60 

K 

Sanyo 

12- Green Screen, 2112 composite.. $ 79 

BMC 

12A (15MHz) composite. 84 

12EU N (20MHz) Composite 129 

9191 coior composite. 309 

raxan 

12“Green (18MHz) Composite . . $ 129 

12* AmbernSMHz) Composite. 129 

RGB 1 Color . 319 

Zenith 

ZVM12112 H Green (15MHZ) .. .s 94 

USI 

9'GreenaOMHz) .$139 

12 "Green (20MHz) 139 

12'Am Per (20MHz) . 149 

■ 

IBM to Printer $ 32 

osborne to Printer . 32 

KayprotoPfinter. 32 

Call for all cable configurations 

Mini Files—Holds 70 Disks .$16.50 

Maxi Files—Holds 70 Disks. 24.00 

5 : A " Library cases. 3.00 

8" Library Cases. 4.00 


MONITORS 


CABLES 


Mon.-Fri, 8 a.m. to 7 p.m. 
Sat. & Sun. 11 a.m. to 4 p.m. 




1 


No Surcharge for Credit Cards 


AH merchandise new we accept mc. Visa. Wire 
Transfer, cod can, certified Check. P.G. s from 
qualified firms, APO accepted. Shipping. 
Minimum $3.50 first 5 pounds. Tax: California Res. 
Only add 6Vi% sales tax. 

































































































INDUSTRIAL CONTROL 
MICROCOMPUTERS 

We have six single board computers, two 
video boards and 20 other control products. 
You can use our products for security 
systems K heat control, light control, auto- 
mated slide show, traffic lights, irrigation 
systems h home computer systems h auto¬ 
mated process control, and robot control just 
to name a few. OEM prices available. For 
cataiog call or write to: 

John Bell Engineering, Inc 

1014 CENTER STREET 
SAN CARLOS. CA, 94070 
(415) 592-6411 


Circle 51 on Inquiry card. 



A word lor this Punch/Reader Combo is 


Speed* Model 510 punches paper tape at UOcps. 
reads a I 150CPS This rugged machine i$ computer 
compatible offering RS232C. current loop, parallel 
inpuls The ASOl to Baudol code conversion per 
mils dir ec| keyboard enlry for TetexiTWX iransmis 
sion Plus. 256 character storage 75 9600 baud 
rate. 5-8 level tape stock ADDMA5TER CORP Ate 
Junipero Serra Dr San Gabnet CA 91776 * 2l3f 
285-1121 


Circle 11 on Inquiry card. 


Maxell Floppy Disks 

The Mini-Disks 
with maximum quality 




Dealer inquiries 
invited CO.D's 
accepted. Call 
FREE (800) 235-4137. 


PACIFIC EXCHANGES 

100 Foot hi I] Blvd. San Luis 
San Lute Obtepo, C A 93401 
!n Cal call (800) 592-5935 or 


(805)543-1037 


Circle 319 on Inquiry card. 


DATA COMMUNICATIONS 
SPECIALISTS FOR 

IBM PC & SEATTLE 
COMPUTERS 

Teleprocessing software available for above 
computers to lime-shanng host or between two 
users (send binary files, also). Version 2 
software. $60: Version 3 EDM PC $45, 
SEATTLE $160. Write for details or $4,00 for 
manuals 


SEATTLE 8086 GAZELLE 

Computer system. 

SPECIAL PRICE for SEATTLE SYSTEM 
(desktop ) + 4-part serial board + cables. 

US ROBOTICS modems. TELEVEDEO 
BUSINESS SOFTWARE lor IBM. SEATTLE. 
Write for literature and prices on above 
systems, or call for quole 

•CSCSB 

COMPUTER Of STATISTICAL 
COMSULTIrtO SERVICES 

P Q Box 5351 
Terre Haute. IN 47605 
(812) 466-4111 


Circle 124 on Inquiry card. 



Sim Pa Link Makes PAL* Simple 
Per Only $500 


• Use with IBM Personal Computer" (CP/M-BQ 
and Apple II versions available soon} 

• Programs AMD, MMI, National, and Tl 
20-pin PALs 

• Includes resident PAiASM* lo assemble 
satiations 

IBM PC software; £40 

You've 901 PAL now gel SimPaUnk to keep 
ft simple! 

Structured Design. Inc. 

1700 Wyatt Drive, Santa Clara. CA 95054 
406 / 968-0725 * Telex 172931 
-PAL and PALASM are tewbUbiw] ol 

Moftolllhlc Memories, he 

--IBM la a trndiMUBrfc Ol Ififflmitional Buanneae Medwes 


Circle 393 on inquiry card. 



Microprocessor uaiaiog 

43 page catalog of ufltio-family ungie-cqarcj 
computers, interlace modules and dsvelopmenl 
systems Also, widenl and cross software Including 
assemblers, comp Ms is. BASIC interpreter! and 
operating systems To quoI lly lor your free copy, call or 
write on your letterhead to; 

Winiet Corporation 
iflOl South Street 
Lafayette. IN 47904 
(317) ?A2 &m 


^ \ 

8 to 16 BIT UPGRADE \ 


TRUE 16 BIT PROCESSING 

* 20001 Microprocessor (upgradable la Z6003j 

* 2 K*16 Eprom with Monitor Program 

optional) 

* 16 Vectored Interrupts 

* Full IEEE- 696 ( 5100) COmpHlAbiliy 

* All 20001 Features available 

■ flattery backup time of day clock 

■ Requires ram capable ol word tanslers 


•Model MSO0Q CPU Board *425* 

•Model M0OGD EE optional E’ROm * 75* 


SPECIAL 


|ir4IUAr3> 1*3. 
pu.CJ.HM OH UH« C 


To order 

C* H»D1«S1 In Hwm i Wj-SH-Wrj 

Vmj and Uailai Cord utilcanui 
Wika Mrut id !5<*,,i,an I** |rurti*i 

If B Ur 


L*> CJutM. WM iMOOl 


Circle 448 on Inquiry card. 


Circle 277 on Inquiry card. 


NEW SOFTWARE 


STOCK MARKET ANALYSIS: Ffllton market Ittfldl #nd fcwfi |r 3 £k 01 
actual values leialive Ed coils arm eommissiem!i. sel buying and 
aeNing pornts. delemniiw your own markei pnoriliea Monitor your 
portfolio or slocks, co^moslities and foreton Mirren cits using 
□reptile displays Id maximtze your profits Dtslgoed with tea kelp of 
Murnlf Lynch and dean WiHcr immTS - SMB 

REAL ESTATE ANALYSIS: t*rOpCCt profits end COSlS Deters YOO buy or 
self property. Calculate amortization □! loans, value ol property. 
friafrdnshFp 0 i income. expenses. deptBciaiien and debt (0 the 
prospect of sale A set ol real estate analysis programs no real estate 
agenl or properly OiMirf «n etliKd Id be without — $50 DO 

DATA SECURITY CENSOR — provides you with data secufily from 
prying eyes or unanlborniHl access to company mtormaiion. per 
sona! data. pnvatE reports Dale securily is vital lo anyone who deals 
with important and sensitive information $25.00 

CROSS REFERENCE: Produces mdMdiMl lists of program variables 
strings, key words, constants, automafrcalfy generates lines number 
when needed, and more Cross reference for ALL MAJOR LAN¬ 
GUAGE - WCL MBASIC, CBAS 1C. PASCALS, FORTRAN 
COBOL. LISP. ASSEMBLER LANGUAGES and more - 525 DO 

UTILITIES: Package iBoim 

FILE-COMPARER — TfrefastKl way possible lo compare fwo files 
lor discrepancies and changes A must lor when you have back-up 
co eh os or do numerous revisions while programming or word pro¬ 
cessing 

Fli.E-Pfl.INT— Display data lites. programs or word processing tala 
lot customized oulpul to printer or disk Get headers, dale line 
numbers, special pnnier hardware dtwaclenslics. allows ter [.) 
commands and more Utility Package $25.00 


Cam Silk PROGRAMS Huh ON' CP M. NorlhsEar. 

32 W Afiapamu Sir** Suite 159 TR&-80 Apple IBM (PC) 

Sanla Bamare. Ca. 93101 (Specify harffwarei 

VISA 4 MASTERCARD — Qroif pfrone ionlyi |B05i 965-4336 
Snipping Si OO, omsite U $ SID DD CA residents add &% 


RS-232 Multi-Adapter 



Versatile Multi-Adapter features one mala and two 
lemale connectors wilti ping 2-25 ol each coo hector 
atiachHBd to socket slrlps. Male connector has LED's 
which monitor status ol pins 2-6. 8, and 20 Two 
spare LED's Satisfaction guaranteed ORDER NOW! 
Only $7*3.95. plus $1 75 shipping & handling; we 
accepi MC. Visa Gel our new illustrated catalog of 
Interface & monitoring equipment FREE on request 
Phono 815/539-SB2T Make checks payable to 


B43 electronics 

Box 475B, MENDOTA, IL 61342 


Circle 113 on Inquiry card. 


Circle 46 on inquiry card. 








































































True MAIL ORDER Prices 

With so many so-called Mail Order establishments using “toll free” lines, and gradiose advertising, how can you, the customer, expect to 
receive true mail order savings? We have done away with large ads, and free phone lines to offer comparable service passing on the 
savings to you. Our reputation for low prices and satisfaction is outstanding, 


DISKETTES 


*Kangaroo: (w/library case) 


SS/DD. 

,.. $19.35 

DS/DD. 

.. $28.00 

— 10 yr. Warranty — 


Elephant: 


SS/DD ... 

,..$21.95 

DS/DD. 

.. $28.95 

Verbatim: 


5%" SS/DD. 

.. ,$22.95 

5V*‘ DS/DD... 

..$38 95 

8" SS/DD .. 

,.. $38.95 

, 8" DS/DD. 

.. $43.95 

— Available soft/hard sector — 

Library Case 5W... 

_$1.75 

MODEMS 


Hayes: 


Micro Modem If 


with Terminal Program_ 

. $285.00 

without Terminal Program . 

. $255.00 

Hayes Smartmodem: 


300 Baud . 

.$199.00 

1200 Baud . 

$505.00 

Novation: 


J-Cat.... 

.$104.00 

Applecat if... 

.$285.00 

Smartcat 1200 Baud .. 

. $440.00 

Hayes Chronograph . 

$179.00 


COMPUTER PRODUCTS 
FOR IBM 

The Ultimate Peripheral 
MONTE CARLO™ CARD 


64K. 


128K . 


192K . 


256K .. 


T & G Products: 

Joysticks. 


T rakball. 


BUSINESS 

Vlsicorp: 

Visidex.. 

.$180 00 

Visiflies .,,,. 

.$180.00 

256K Visicalc. 

.$180.00 

Visit rend/P lot- 

.$225.00 

ENTERTAINMENT: 

Infocom: 


Zork 1..... 

.$27.00 

Zork II. 

.$27 00 

Zork III .. 

.$27.00 


PRINTERS 

Okidata: 

Microline 92 ...* $565,00 

Microline 93... $985.00 

Pacemark 2350 

Parallel. $2100.00 

Serial. .$2200.00 

Pacemark 2410 

Parallel ..$2400,00 

Serial. ,....$2500.00 

Call for prices on the entire line 
of Okidata Printers. 

Call for the New Epson FX Printers. 

TEC/C.ITOH 

Prowriter 1 Parallel.$369.00 

Prowriter 1 Parallel/Serial.$489.00 

Prowriter 2 Parallel.$639 00 

Prowriter 2 Paraliel/SeriaJ. — $689 00 

F-1Q Starwriter Parallel 

or Serial .....$1185.00 

F-10 Printmaster Parallel 

or Serial .. $CALL 

Brother HRI: .. $795.00 

Smith Corona TPI:____ $559.00 

Stan 

‘Gemini 10 & 15 .. Call for low prices! 


TANDQN DISK DRIVE 
SPECIAL 

TM-100-2 DS/DD 320K Bytes $239,00 

TM-50 320K Bytes Half Height 5235.00 


QuadRam Quadboard 

64 K. $390 00 

128K .. ...$450 00 

192K .$510.00 

256K ...$570.00 

Kraft Products: 

Joysticks... $55 00 

Game Paddle. $29 00 

Davong Hard Disks 

5 Megabyte.$1450 00 

10 Megabyte...$1850,00 

15 Megabyte ..$2250 00 

Maynard Electronics 

Floppy Controllers w/Parailel .$209 00 
Floppy Controllers w/Serial .. .$239.00 


Send orders and inquiries to: 


TM 


Computer Apparatus 

P. O. Box 32063 • Aurora, Colorado 80041 
Telephone Inquiries: (303) 759-9251 

Monday thru Friday — 9:00 a,m. to 5:00 p.m. (Mountain Standard Time) 

We built our reputation on low prices 
for the informed computer user. 


MONITORS 


Amdek: 


Color 1. 

. . $295.00 

Color II.,.,.,. 

. . $695 00 

300G Green. 

. .$155.00 

3Q0A Amber.... 

..$155 00 

310G Green.. 

..$175.00 

31OA Amber. 

..$175 00 

Zenith: 12" Green-- 

,.S 99.00 

liSh Amber ... 

..$159.00 

| Taxan; Amber. 

.,$139.00 

PG$: RGB Monitor,.. 

. . SCALL 

BMC: Green 12" .. 

. . S 80.00 


DISK DRIVES 


Apple: 


Fourth Dimension: 


w/o controller.. 

. . $250.00 

w/ controller .... 

..$319.00 

Rana Elite 1: 


w/o controller... 

. . $270.00 

vu/ controller ---- 

, . $339.00 

IBM: 


‘Tandon TM-50 


The New Thin-Line ....... 

.. $235.00 


COMPUTER PRODUCTS 

FOR APPLE 


MBI: 


VIP Graphics Card .. ... 

.,$119.00 

Appletime Cfockcard .. 

. .$ 85.00 

Silicon Valley Systems: 


Final Analysis.. 

..$149,00 

Word Handler ,-.- 

.,$115.00 

Continental: 


Home Acct. .. 

. . $ 49.00 

On-Line: 


Screenwriter II Pro. 

. .$139.00 

Visicorp: 


Visidex... 

,.$180 00 

Visiflies... 


Visicalc.. 

..$180.00 

Visitrend/Plot. 

.. $225.00 

Denver Software: 


Financial Partner ... 

..$139.00 

Pascal Tutor . 

. . $ 82.00 

Pascal Programmer ... 

. .$189.00 

Stoneware: 


DB Master , ,.. 

..$149.00 

DB Utility Pak. 

. . $ 65.00 

TAG Products: 


Joysticks.. 

... $42.00 

Select-a-Port ,,.,. 

... $42.00 

Game Paddles.. 

. . . $28.00 

Davong Hard Disks 


5 Megabytes . ,..,. 

,$1450.00 

10 Megabytes .. 

.$1850.00 

15 Megabytes ............. 

.$2250 00 

Ram Cards 


Microsoft 16K .,.,.. 

. .. $75.00 

Generic 16K. 

. .. $60.00 

CP/M Microsoft Z8Q Card , . ., 

. .$259.00 

80 Column Cards Vide* w/soft 

..$269 00 


DELIVERIES 2-4 weeks average 
PERSONAL CHECKS: Cashier s check and 
money order will receive shipping preference. 
VISA & MASTERCARD Add 4% to total 
We CHARGE only WHEN we ship. 
CATALOG: Send for full pricing details 
Prices subject to change without notice. 
SHIPPING: UPS add $2 00 plus 
2 % of order total 


Circle 93 on Inquiry card. 
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Circle 398 on Inquiry card- 


WIREMASTER 



Whip your wtre wrap 

and PC layout 
problems with 

WIREMASTER 


WIREMASTER is a software tool for design, 
layout, and assembly of hardware Your 
schematic is fed to WIREMASTER, which 
produces network maps, cross-references, 
wire and parts lists, and debug checklists, 
CHAN GEM ASTER keeps track of fixes and 
updates- PLOTBOARD and PRINTBOARO 
give pictures of the layout. Postprocessors 
for wlrewrap machines available. Runs cn 
8 and 16 bit CP/M, CDOS, and MSDOS. $200, 

AFTERTHOUGHT ENGINEER IMG 7266 Court- 
ney Dr T , San Diego, CA 92111 „ (714} 279-2660- 



Like-new 

products 


For free catalog, 
phone toll-free (800) 225-1008 
In Massachusetts (617) 938-0900 
Gensfar REl Sates Company 


•6307 DeSoto Avg Ste. J ' Woodland Hite CA 91367 


Circle 17 on inquiry card. 


Circle 179 on Inquiry card. 


LOOK at these prices! 


HAVES MICROMODCMII.$269 

HRV€SSMfiflTMOD€M 300.211 

H fiVCS SMARTMOD6M 1200.52S 

AMDEKCOLOR M3". 309 

AMD6H COLOR II (HI RES).650 

MICROSOFT Z-80 (w/CPM).235 

ORANGE MICRO GRAPP16R +.130 

RflNfl €HT€ 1—DISK DRIV€.327 

RANR 6UTC 11-DISK DRIVE.475 

RANR ELfTE III—DISK DRIVE.590 

SATURN SVST6M5 32K CARD.180 

SATURN SYSTEMS 64K CARD....... 312 

SATURN SYSTEMS 128K CARD, ., , . . 450 


Payment: Money Order, Cashiers Check, Bank Wire; 
Personal Checks— AIIquj 2 weeks clearance, C.Q.D.'s: 
Cash/Certified Checks only, N,Y Res, Rdd 8%% 5.T 
Add $3.00 Shipping Charge on of! orders 
Please include your phone number 

MICRO MYSTIQUE 

73-20 183rd ST RUSHING. N Y 11366 
(£12) 4544190 

Caff or Write for Additional Specials 


maxell 


Floppy Disks 



BEST PRICES 
IN THE U.S. 


Calf for our special dealer 
program C.O D's accepted 
TOLL FREE (800) 652-8166 
in California (213) 706-1626 



U.S, EXCHANGE 
5015 Kanan Rd, 

Agoura Hills, CA 91301 


Micro Frame 

has new life 

New Sources of S-100 Bus 

Mainframes & Disk 
Enclosures 

Power Regulation 
meeting previous standards 

Ann Arbor Terminals 

60 Lines Display 
48 Programmable Keys 
1,499 prepaid 

CALL FOR PRICES 

MICRO MIDWEST 

10205 W. 69 TERR. 
MERRIAM, KS. 66203 
913-362-3462 


Circle 272 on inquiry card. 


Circle 426 on inquiry card. 


Circle 270 on Inquiry card. 



Circle 120 on Ihqulry card. 


THE BURNER I/O 

Has a complete EPHOM programmer, two serial ports, 
on-e parallel I/O pod with handshaking and memory 
management 

Programmer features: * Programs 2704. 2700. 2508, 
2758.2716,2M6,TMS2716,2732,2732A 2764 * CP/M 
compatible software supplied in EPROM that can be 
easily written on a diskette EPROM selection is done 
with software. Doss not use programming modules 
* Programmer is totally I/O mapped * Programming 
socket is zero insertion force lypa • Prog ram mu ng 
voltages generated on board 

1/D Features: ■ 2 fully indepen deni RS-232 serial 
ports ■ Baud rale Generators are independently 
programmablelrom50to 19200baud ■ Independents 
bit output, input and status flags ■ 4 direct sense lines. 
Memory management features; • Controls address 
lines A1I6-A23 * Is disabied with standard AOSB' 
signal 

Options: * Complete board with programmer, 1/Oand 
memory management, $354 95 • programmer only, 
$219.95 * I/O only, (2S *■ P) $219.95 * Prog, and I/O. 
$329 95 * Memory management only $109 95 
Memory management may be added to programmer 
or I/O for $25 00 All combinations are assembled and 
tested, Delivery Stock Shipping UPS surface $3.00. 
UPS air $5.00. 

EXTENDED PROCESSING 

3861 WoQdcreek Lane 
San Jose, Ga 95117 
(408) 249-8240 


Circle 169 on Inquiry card. 


Atlantic Cabinet Computer Furniture 



* A complete range of quality work station! 
designed specifically to house all micro- 
corn pu lets. 

* Delivered heavily packed, in self-assembly 
form needing only 3 Phillips screwdriver and 
a few minute* of your lime to assemble. 

* Manufactured from 1" all wood particle 
board surfaced with hard-wearing melamine 
veneer, in Oak or Walnut 

* Dealer and Distributor inquiries welcome. 

* For more information, contact your local 
dealer, write or call Atlantic Cabinet (301) 
223-0900, 

ATIANTtC CABINET CORPORA!IQN 

P.O. Box TOO, Williamsport, Maryland 21795 


Circle 39 on Inquiry card. 

























































WE WILL NOT BE UNDERSOLD 


TERMINALS 


Zenith ZT-1 

$595,00 

Zenith Z-19 

$679.00 

Televideo910+ 

5599.00 

Televideo 925 

£779.00 

Tclevldeo 950 

£979.00 

Sanyo CRX 1100 

CALL 

COMPUTERS 


Sanyo MBC 1000 64K 

CALL 

Sanyo MBC 1200 

CALL 

Sanyo MBC 2000 dual SV 

GALL 

Sanyo MBC 3000 dual S rl 

CALL 

Sanyo MBC 4000 l6BtT 

CALL 

ALL SANYO COMPUTERS INCLUDE 


WordStar, MailMerge,. CalcStor, Spell Star. InfoSlar 

Franklin Ace 1000 64K 

CALL 

Franklin Ace 1200 128K 

CALL 

Call for cur Special System Packages! 


TELECOMMUNICATIONS 

Novalion Cal 

£139.00 

Novation J Cat 

$119.00 

Novation D Cat 

$135.00 

Novation Apple Cal 

$299.00 

Novation Apple Cal 1200 baud 

$329.00 

Novation Smart Cat 

£199.00 

Novation Smart Cat 1200 baud 

$495.00 

Hayes Micromodem tl 

$299,00 

Hayes Smarimodem 

$239 00 

Hayes Smartmodem 1200 baud 

$569.00 

Hayes Chronograph 

$229.00 

Signalman Mark I 

£B9.00 

Signalman—IBM 

$139 00 

DISKETTES 


Verex $V‘ 

$23 95 

Verbatim 51A" 

$26.95 

Verbatim 8” 

$36.95 

Verbatim Head Cleaning Diskette 

$9,95 

Maxell MD1 SV*" 

£29 95 

Maxell MD2 5 V*" 

£44.95 

Maxell FDia" 

$3795 

Maxell FD2 8" 

$44.95 

5Vk H File Box 

£1995 

3" File Sox 

£21.95 

MONITORS 


Sanyo 9" B&W 

$159,00 

Sanyo 9' 1 Green 

$165.00 

Sanyo 12” B&W 

$179.00 

Sanyo 1 2" Green 

$199.00 

Sanyo 13” Color 

$399.00 

SMD 13" Color 

£339.00 

Comrex 13'Color 

$329.00 

Amdek 13“ Color 

£329.00 

Zenith 13 'Color RGB 

£569,00 

Zenith 12" Green 

£99.00 

Electrohomo 13'" Color RGB 

£599 00 

Taxan12™ Amber 

$139.00 

Taxan I2 rj Green 

$129,00 

Taxan 12” Medium Res Color 

$319.00 

Taxan 12” Hi Res Color 

$529.00 

The CPU Computer Corporation 


Announces: 


CPU net 


The Local Area Network that uses 

i 

real CP. M * for Apples. CPUnet 


allows you 1o run hundreds of 


popular CP/M “ programs, on you 

ir 

Apple terminals, without disk drive 

is! 

Call tor more information. 


$2995.00 



APPLE ACCESSORIES 


16K Card by Microsoft 

$79.00 

32K Card by Saturn 

£199.00 

64 K Card by Saturn 

£419.00 

12SK Card by Saturn 

£585,00 

SottCard Plus by Microsoft 

CALL 

Keyboard Enhancer by Videx 

£125.00 

Videoterm by Videx 

$259.00 

Game Paddle by TG 

$49.00 

Joysl ick by TG 

£49,00 

Pkaso ID-12 Card 

$159.00 

Pkaso EP-12 Card 

£159.00 

Pkaso AP-12 Card 

$159.00 

Pkaso NE-12 Card 

£159,00 

System Saver by Kensington 

$7500 

Microbuff or I11GK {Apple) 

$229,00 

Microbuffer II32K {EnLlne) 

$259.00 

Microbuffer II64K (inline) 

£319.00 

Add-Ram 16K by ALS 

$79 00 

Z-Cardw/CPM by ALS 

$225.00 

Z-Card 64K by ALS 

$299.00 

Smarterm by ALS 

$249 00 

Smarterm it by ALS 

$149.00 

Dirt Cheap Video by ALS 

$75.00 

Color II Card by ALS 

$149.00 


APPLE SOFTWARE 


MICROPRO 


WordStar 

£379.00 

MailMerge 

£190.00 

S pollster 

£190.00 

Dale Star 

£259.00 

CalcStar 

$115.00 

VI SI COR P 


VisiCaJc 

£199 00 

ViaiTerm 

$89.00 

VisiDex 

$199.00 

VisiPlol 

$169.00 

VisiFiie 

$199,00 

VisiSchedule 

$259.00 

VisiTrend/Plot 

£259.00 

VisiUnk 

$199.00 

Visicalc Business Model 

$89.00 

MISCELLANEOUS 


MicroTerminal 

$69.00 

Screenwriter Jt 

$99,00 

Dictionary 

$79.00 

DB Master 

£169 00 

PFS Filing System 

£99.00 

RFS Report 

£75 00 

P FS Graph 

£99.00 

Easy Writer Pro 

$199 00 

Easy Mailer Pro 

$79.00 

Z-Term Pro 

$129,00 

Word Handier 

£149.00 

MulliPlan by Microsoft 

$229 00 

dBase II 

$489.00 

HowardSofl Tax Preparer 

$149.00 

IBM PC HARDWARE 


Quadram 12BK Ram Card 

5599.D0 

Quadra m 192K Ram Card 

$719,00 

Quadram 256K Ram Card 

$795.00 

Microsoft 64K Ram Card 

$399.00 

Microsoft 192K Ram Card 

$699.00 

Microsoft 2 56K Ram Card 

$799.00 

Joystick by TG 

$49.00 

TandonTM 100-2 Raw Drive 

$279.00 

TO ORDER CALLTOLL FREE 

1-800-343-6522 


For fast delivery, send certified checks, money orders, or 


cal l to arrange direct bank wire transfers. Personal or com¬ 
pany checks require one to three weeks to dear All prices 
arc mall order only arid are subject to change without 
notice Call for shipping charges. 


IBM PC SOFTWARE 


INFORMATION UNLIMITED 


Easy Writer 

$269.00 

Easy Spetler 

£149,00 

Easy Filer 

£319.00 

Vi SI COR P 


VisiCaJc 256K 

£199.00 

VisiDex 

£209,00 

VisiFiie 

$259.00 

VisiTrend/Plot 

£259.00 

Visi Schedule 

$259.00 

VisiWcrd 

$329.00 

MICROPRO 


WordStar 

S379.O0 

MailMerge 

$195,00 

MISCELLANEOUS 


SuperCalc 

$279.00 

SuperWriler 

$289.00 

Home Accountant + 

$129.00 

dBase It 

$495,00 


DISK DRIVES 


GO 121 add-on for Sanyo MBC 1Q00 

$359.00 

CC1100 for the TRS 80 Model t 


5V*" 50 track 

$299.00 

Corvus 5M with Mirror 

$2895 00 

Corvus 10M with Mirror 

$3679.00 

Corvus 20M with Mirror 

$4579.00 

Pena Systems for the Apple fl 


Elite One 40 track 

CALL 

Elite Two 30 track 

CALL 

Elite Three 90 track, double side 

CALL 

Elite Controller 

CALL 

Sanyo EFD16Q 

$699.00 


RAM 


16tt Ram Kil for Apple ll 


and TRS 30.4116 chips 


2O0 nano seconds 

$17.50 


PRINTERS 


NEC 3510 Serial 

S1S9S.00 

NEC 3530 parallel 

£1629.00 

NEC 3550 lor the IBM PC 

$1995.00 

NEC 771D Serial 

$2250.00 

NEC 7720 KSR 

$2675.00 

NEC 7730 Parallel 

S2250 00 

Epson MX 80 

CALL 

Epson MX 80 FT 

CALL 

Epson MX 100 FT 

CALL 

Epson FX Series 

CALL 

Epson RX Series 

CALL 

IDS Microprism 

CALL 

IDS Prism SO 

CALL 

IDS Prism 132 

CALL 

Gkidata 82A 

£479.00 

Okidata 83A 

£729.00 

Gkidata 84 

£1149.00 

Sanyo PR 5500 Letter Quality 

$359.00 

Brother HR 1 Letter Quality 

Toshiba P 1350 1 60 CPS 

$899 00 

Letter Quality 

Call For More IBM Software And Accessories 

CALL 

CP/M is a registered trademark of Digital Research 

SPECIAL OF THE MONTH 


SANYO PR 5500 
LETTER QUALITY 


PRINTER 


18 CPS-DAISY WHEEL 

BI-DIRECTIONAL 


SCALLS 



The CPU Shop 

DEALER INQUIRIES PLEASE CALL 1-800-343-7036 * 

420-438 Rutherford Ave. t Dept, BY-4 , Charlestown, Massachusetts 02129 

Hours 9 AM - 9 PM {ESI) Mon.-Fri, (Sat. till 6) TWX- 710-348*1796 Massachusetts Residents call 61 7/242*3361 

Technical information call 617/242-3361 Massachusetts Residents add 5% Sates Tax 

Circle 121 on inquiry card. BYTE April ww 513 




























Now, Interconnect Any 
Two RS232 Devices 


WIRING 
ADAPTER 

$24.95 

Connects any two I 
RS-232 devices in any 
pattern. Temporary or permanent. Gomes 
complete with ten plug in jumper wires. | 

Wiring Adapter just $Z4.95_ 

plus $1.75 for postage and 1 
handling, (IL res. ado 5% 
sales tax); we accept MC, 

Visa, and Purchase Orders 
from rated firms. Get FREE 
illustrated catalog of 
interface and monitoring 
equipment. 



U & U electronics 

P -0 Box 475 B • Mendota. IL 61342 

Phono: 1815) 539-5887 


Circle 45 on Inquiry card. 



Willi ihc riE*\s | Ruir i ‘on inir-ILi^t-nt 

swiftfl all ynur m-hvurkirtji 

prnhk*ms r*iri hr solved YVh«lr , vi-f 
ynur swiit hlnfl appUcniinn* [hr I 
switch nJJows yt hi mswiirh wlihram- 
luvausp ihr switc h fcs inirlllgeni it 
nsllows vnu to thungr beiwrm pm 
j i!KTi-tlsIn im yr n ir kevt x u 4tcS Ihrrc pc k - 
Ciin even lx* imlx-tUied in your k-iu 
WtH-n you i nu.sitter the ItrrtV uxi 
-suvert due in the simplicity ni imsmU 
ulinn, thr rfiinlnatluii nf rstru t uhling 
nnd [hr rxduision c>t krroli tuminsi ihe 
ASCI Hour Pnfl Ihidllftert swiirh is the 
[kTlfc't way to expnnd your riel 
working raj i.ihJUHm 



Animnittf/ System* Ctimrcpt*, Inc* 

PO BOKO * ALTWENA CJU.iroFtNUmnj(7 9 
CS131 793 3971 


Circle 14 on inquiry card. 


Structured Services 
builds engineering and 
manufacturing muscle 


You bet I want to ftyl 


if 

Running lean sometimes means pushing aside 
projects because youTa short slatf and apace 
Structured Services lets you trim operations 
without cutting effectiveness. 

We provide. 

* Full Manufacturing Services 

* High-Tech Engineering Services 

* Disk Drive Repair for 6W & S" Floppies 

* Prototype Assembly 

* Short Production Runs 

Structurod Services. Short-term services 
with long-lemn results 

Structured Services 

2000 Wyatt Drive. Santa Clara. CA 96054 
408 / 9&B-5512 - Telex t7293l 


Circle 392 on inquiry card. 



Convert your TRS 80 into a 

DEVELOPMENT SYSTEM 

Z-80 In-Circuit 
emulation and 
EPRGM/EEPRQM 
programming in 
a single compact 
unit. 

Debug stand-alone 
systems with 
program in 
TRS-80 RAM, 
then copy working program into PROM. 

Only $329 including personality module 
for 2716,2516,2750,2508,2532.2016, 
2008, 48016. (2732A,2764 PM r s$1 Sea.) 

ORION INSTRUMENTS 

172 Otis Ave. Woodside, CA 94062 
(415) 851-1172 


Circle 314 on Inquiry card. 




Circle 319 on inquiry card. 


' BASF 

DISKETTES 


BASF Diskettes at compe¬ 
titive price. Cali TOLL FREE 
(000) 235 4137 for prices and 
Information. Visa and Master 


100 Foothill Blvd 
San Luts Obispo. CA 
93401 (In Cal call 
(KOSl 543-1037 i 


Card accepted. 


Get Smart! 



Get Your Computer An 
Automatic Port Selector 
(ASU-3) 


Ocir ASI -3 will cmmtTi ymr U'f urCKT warn tirie 
$ |uriphcril.\ Jusi niter ;i command fmni tour 
krvbosinl :utd the ilusirvtl pmphmt is iuHuniiit- 
icalJv cunnerU'il UstJ Lituilahlr fur S and fur 
“ peripliersds 1 he baud rsm- is s<‘i aiitnmatiittlh 
Many opiitKiis arr ;n a Habit 1 The- mih low cost 
smart swfich mi the market. 


SWITCH TO GIIXRONDL 



UHitfEHSAj IHTEHF 4CE P«Q0i!CTsi 


Its &in Hmiumim Rd. Piln Mtn CA 9-4304. till >41 bl t» IJM 


LOOK TO THE FUTURE... 

EPROM - 32 

The only EPROM programmer you need! 

■ IE EE-696 (S-lQQl EPROM programmer for single supply 
<+5Vl EPROMs 

■ Programs ament IK ItiiDugh 16K (hvtei EPROMs plus future 
m EPftQM& 

■ FPftOM can be verified through a port er located in menvory 
space foi verification and use 

■ Personality Modules adapt hoard to different EPROM types: 
FM-1 —2508.275B PM-3-2732. 27m PM-€ -68764 

2510.2716 PM-1—2564 PM-7-252fl 

PU-2 - 2532 PM-5 - 2 764 PM-0 2 7123 

■ Single rorp-ingeifion’pressure soctal accommodales both 24- 
run and 28-pin EPROM packages 

■ On-board DC-to-OC converter wiiti adjustable regulator lor pro- 
^ramming village 

■ Double- sided PC board with solder masks, silk screen and 
gold-plated contact fingers. 

■ 8QB0/Z8D coni i d! software includes commands tor program¬ 
ming verification, disk 1/0 and ediliag 

* Cc-mgre tensive user's manual contains source listing of con- 
iraJ software. 


MfcroDynamlcs 


$269.95 

assembled £ tested; 


Corporation 

P.Q. Box 1757 7 
Memphis, TN 30117 
(901)755-0619 


Price includes EPROM-32, documen- 
talipn and iwo Personality Modules 
(specify!. Additional Modules-*7.95. 
Contral surm^eon 0 inch single densi¬ 
ty CP/M-compatlHe diskette-19.95. 


MasterCard £ Visa TN residents add §% sales tan. 


Circle 181 on Inquiry card. 


Circle 281 on Inquiry card. 


U)G»™ 

Check with us before you order 
FORTH from any other difr 
trlbutor. UNI FORTH is avail¬ 
able for most Z-80, 3086/8888, 
LSI/P DP-11 f 68000 or 16032 
computers, either stand-alone or 
as a task under an operating 
system. UNIFQRTH adheres to 
the FORTH-79 standard,, and 
includes a video editor, floating 
point routines, and an assembler. 
We offer a solid, professional 
system with extensive documen¬ 
tation and option packages. 
Prices: $60 (basic) to $300 
(multi-user). 

Requires 8" floppies. 

Unified Software Systems 
P.O* Box 2644 
New Carrollton, Md 20784 
(301)652-1295 


Circle 427 on inquiry card. 


STATISTICAL 

SOFTWARE 

ELF—Stepwise regression, factor 
analysis, correlation coefficients, cross- 
tabs. simple statistics, t-tests, A NOVA, 
stepwise discriminant analysis, all BASIC 
transformations and more. $200.00, 

TWG/AHIM A — Box-Jenkins for 
seasonal and non-seasonat models 
$300,00. 

EASI/ARIMA—Automatic Box-Jenkins 
program tor stock and commodity traders. 
$300.00 

All are for the Apple IP with 48K of 
memory, Applesoft* and DOS 3,3. 

Visa and MasterCard accepted 

Cati or mite: 

"lit y&utdftnd** 

3907 Lakota Road 
P.O. Box 10114 
Alexandria, VA 22310 
(7031 960-2587 

* Trademarks Apple Computer. Ific, 


Circle 447 on inquiry card. 
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THE NEW D-92 DUAL MODE MODULAR PRINTER 


WE DARE YOU TO 
COMPARE! 

But don’t just look at the 
price, consider the features, 
reliability and flexibility of the 
D-92 dual mode modular printer. 
FEATURES 

• 7x9 Font For Data Processing 
printing 

• 11x9 Font For Crisp Clear 
Business Letters 

• 100 CPS Bidirectional Printing 

• Short Line Seeking Logic 

• 800 Character Buffer Sizes 

• Six Different Character Sizes 

• 100% Duty Cycle 

• Parallel Interface 


RELIABILITY 

All Data Impact Products 
printers are built with superior 
materials right here in the 
United States. Each unit is 
inspected, tested and burned in 
at the factory to insure superior 
quality. 

Other measures of reliability 

■ 100 Million Character User- 
Replaceable Printhead 

■ 5 Million Character Ribbon 
Cartridge 

• Easy Access and Serviceable 
Single Circuit Board 

• Full Factory Warranty On 
Parts and Labor 


FLEXIBILITY 

The D-92 was built with your 
future in mind. The highly 
modular design provides several 
upgradeable options such as: 

• Adjustable Tractor Feed 

• Dot Addressable Graphics 

• 2K Buffer 

• X-ON/X-OFF 

• RS232 Serial Interface 

• 9600 Baud 

■ Single Sheet Feeder 
Naturally, Data Impact 
Products printers will interface 
with all popular computers 
whether it is IBM, Osborne, 
TRS, Apple, Atari, etc. 


SPECIAL PROMOTION FOR APPLE USERS 

INTERFACE CARD AND CABLE ONLY $75.00 WITH PRINTER PURCHASE 

1-800-327-1525 

Circle 145 on inquiry card. 

4& DATA IMPACT PRODUCTS, INC. 

A 745 ATLANTIC AVE., BOSTON, MA 02110 TEL: 617-482-4214 
TELEX: 951047 DIP INC BSN 









NETRONICS NEW 16 BIT EXPLORER 88-PC ... $399.95 

IBM COMPATIBLE 


LEARN 1* BIT TECHNOLOGY IN EASY LOW-COST STEPS, Tim 2 board system ImTufm 
[ 1) on 0086 mother board with a S-sFot expansion bus lbat will accept any hardware designed 
for the IBM personal computer and (2) a 64K (expandable to 256K] memory board rhai also 
feoiures on IBM compatible RS 232 commurucation* port. All circuits ore Functionally equ-ivo- 
lent la the ISM except tor the cassette ROMS, This means that all programs written in basic 
designed to run in- an IBM can be compiled ta run In this system and that any disk-operating 
tyslem thoi will run on an IBM will work directly in the 6XPLQRIR 88-PC The system monitor 
ROM Included in the Starter's system feature* a user-friendly operating system ihat allows 
etny program general ion and debugging. The commands include display modify memory 
display modify registers...input,-auipur data to I/O ports ..block moves ..single-step (race 
mode ..go-’-run with optional breakpoint and register reports ..cassette load.- save wrlh file 
labels, . plus a complete syslem test program ihot testa and reports condition of ROM. RAM. 
cassette interface, limer, DMA controller, interrupt controller, and the communications part 
These rest programs rial only ollow easy debugging of software bui ihey serve at hardware 
ond software learning tods. 

The EXPLORER 88-PC STARTER'S KIT includes a mother boarp. memory I O board, all com¬ 
ponents needed, sockets for IC's used, one 62-pm bus Connector and complete assembly !«t 
instruction*, AN you need is a soldering iron, solder a +5 volt 3 omps A -5 & * - 12 volt 
@.5 amp power supply and a standard RS 232 terminal (Netronics ho* 2 law-cost ones la 
choose I ram), 

Explorer 88-PC Starter s Kit .,$399.95 4 10.00 p*I fw.red 3. tested, odd 100.00). 

Extra 62-pin connectors ^3 4,25 eo. + 3.00 pfii. 

If you do not awn a terminal you may wont to Consider using Our ISM Compatible Lev board 
I see photo) tn conjunction with on IBM compatible color graphics board This combmolion. 
olihpugh not necessary at the introductory level, may be desirable if you plan to expand the 
EXPLORER 88-PC io be Mly ISM compatible. These items require additional powei ond are 
oafy available wired and te&ied as follows: 

IBM compatible keyboard. .5299 95 4 TO,00 pfii 
IBM compatible color board...$299.95 4 10.00 pfii 
Additional ROM required. $35.00 


The EXPLORER 88-PC con be expanded at any pace you decide, Invest and learn al a pace 
that is comfortable for you. TJelrqnics is dedicated la supplying the Iinest hardware and soft¬ 
ware to make this a meaningful learning experience Hard disks, buili tn modem board, 
eprom burner print buffer system plus more wilt be available shortly. The (allowing items 
are available now 

Deluxe heavy-duty steel cabinet that houses either two 5Vt” floppies or a 5 V*' hard disk 
with one floppy This cabinet features a brush-finish front panel ond o wood-grained sleeve 
■hat gives the unit a real professional look. 

EXPLORER 6B-PC Cabinet . $199 95 4 18.00 pfii. 

A heavy-duty open frame power supply with Ian lhal can be used in your own cabinet or 
installed Into the NetrcHl-lc cabinet IS available as fallows' 

10amp power supply for syslem + 2 floppies. $149 9$ +■ 9.00 pfii. 

As above 4 ex Ira power tor I harddisk, $160.95 + B.OQp&i 

IBM compatible disk controller board. Controls lour S' * Happy drives (w/2 drive table) 
Available wired arid tested only.. .1250.00 4 9.00 p&i 

The monitors and 8(05 source listings are available an eilher disk or hard copy al $35. 00. 
Please specify format ond system required 

INTEL 8066 0088 user manual J1S.Q0 + 1 SOpfii 
THE 8006 BOOK by RECTOR fi ALEX $16 00 4 1.50 pfii. 

Special tBM compatible system wlih keyboard, color graphics board. Floppy disk control¬ 
ler $4K RAM cabinet standard powet supply and a single 5'V lloppy drive $1399 95 4 
25.00 pfii. 

‘JfiM PC it a registered trademark of fflM Corporohan 


___ 

Learn computing from the ground up. Slid wills the 
Explorer/85 Level 'A' kit wtiich includes in expand¬ 
able mol her board, The Ktt include s the 80 8 5 CPU, 
2k Monitor program used lo enter, test, rue and save 
programs plus the pans to allow you lo Hart pro 
gramming. Jull ad-d a power supply and terminal or 
he* keyboard, □ LEVEL 
n He* Keypad version 
129 95 4 3.DC pfii Add 
Level B 49.95 4 2 00 
4 two 10 D pin connecters 
(8-4.65 ea and have a pow¬ 
erful S 100 computer Add 
Level V 39-95 + 2,00 
pfii 4 live 100 pin connecters ic increase S 180 
sWi te 6 Add memory using ike JAWS 16 64K S i 00 
board or add Level D r 4k te main beard 49.95 
+ 2.00 pfii. Level 'E 1 5.95 t 1.50 p&> adds de 
coding lor IK of 2716 eproms. Heed a power supply? 
Use the Li S imp AM it 39.95 + 2.00 pfii Select 
one dl our luw coil terminals 
pad w/display al 69.95 4 
system cabinet 49 95 * 

3.00 pfii- Optional fan 
16.50 Now add Micro 
son 8 K basic ft a powerful 
Teal ed Iter/a ssern bier 
In ROMS, lull 99-95 ea. Add 

0" lloppy 499.95 4 12.00 pfii. Floppy con¬ 
troller ttuardl 99 95 4 2.00 pfi!. Floppy cabinets 
fi power supply 69.05 + 3 00 pfii. Two drive 
cattle 29 95 v 1.50 pfii Hard disk also available 
|see Insert.)___ 

ORDER A SPECIAL-PRICE 
__ EXFtOBfR/M Pfilt 

Reg Inner PotTSiv* STfe-DD) Vou gel Level 

A |Terminal Version) wild Momlor Source Lisimg 
f$25 value) AP I 5-amp power supply Inlet 8065 
Users Manual,.[Beg. $199 95) SPECIAL Si69.95 
phis S4 pfii. 

Experimenter Pale f$ive $$3.40) - You gel 
Level A fMes Keypad/Display Version) with Her Key 
pad/Disptay. Intel 6065 User Manual. Level A Hex 
Monuor Source Luting and AP 1 S amp, power sup- 
ply, [Beg 6279,95) SPECIAL $219 95 plus Si pfii 
Spudd Microsoft BASIC Pak (Save $103.) 
Tou get Levels A {Terminal Version). B O |4li RAM) 
E. 8 k Microsoft in ftOM hurt 8065 li«r Manurt.Livd 
A Monitor Source Lifting and AP 1 5 amp. powet 
supply, (Heg $439 70| SPECIAL S329-95 plus $7 
pfii Add a Rent Version Texl EditertAssembter 
iRcquires Levels 0 and 0 or $100 Memory),.. 
599 .96 plus $2 pfii. 


or use Ibe He* key 
2.06 pfii. t Deluxe 



A Terminal version or 



$ tartar f Disk System includes Level A, B 
floppy disk controller, one CBC 8" disk drive, two 
drive cable, two Si00 connecters: |ust add your own 
power supplies, cabineij and hardware., (Reg. 
S106 5 001 SPECIAL $999 9 5 plus S13 pfii., 32k 

Slarter System $1045.95 plus $13 pfii 48k 

SI arte r System $1095 96 plus $13 pfii 64k 

Slarter Syslem 51145 95 [Hus 313 pfii 

Add te any of above Explorer steel cabmel, AP 1 
live amp power supply level C with two SI 00 cun- 


sub-0 connecters tor connecting your printer and 
terminal... {Beg. 5225,95) SPECIAL $199.95 plus 
$13 pfii. 

Complete MK System. Wired fi Tested. 

6155 P-00 plus 526 pfii __ 

~_SJtUOAIPS_ 

JAWS MEMORY BOARD. Features the INTEL 
6202 For invisible relrtih. Designed lo be used with 
8080. 8085 arr £80 CPUs. Works in all well de 
signed $100 computers. 10 day retend (or exchange 
wired unii lora Kit) an wind umls. 


16KKII H9 95 * 
32K Kil 199.95* 
46K Kil 249.95* 
64K Kir 299.95* 


16K wired 179.95* 
32K wired 239.95* 
46K wired 299.95* 
64 K wired 359.95' 


"Add 52.00 pfii ip all above. 


4 DRIVE r FLOPPY CONTROLLER BOARD 


Single density (3 ingle or double sided} coni roller 
using tee WD 1771. Includes two serial ports. Plugs 
mlo any S-100 computer. 

IK 3714 EPROM BOARD. addressable un 
AK page boundaries complete with sockets 69.95 
4 2.00 pfii 

S-idte ELECTRIC MOUTH. Grve yout computer she 
power ol speech. Uses Nationals DIG [TALKER 
wilb 143 wards 99,95 4 2 DO pfi) second 


word sel 39.95 4 1.00 pfii. Beard a^cepls up lo 
4 word sets or yqirr own cuftom word com chips, 



Use 90 preprogrammed words or generate your own 
words using phnnems. Perfect For any project fhal 
needs speech or lor speech development system. 
Connects to my RS 232 serial or 8 btl parrallel nnri 
or can be used in a stand alone mode. Speak¬ 
easy (beard only) 159 95 + 3.00 pfii Catenet 
and power transformer 25.00 *■ 2.00 pfii 
m 10 ELECTRIC MOUTH. Plugs inie the expan 
non slot on tee TBS 80 models 1 nr 3 (specify type) 
wilti 143 word sel 119 95 4 - 3 00 pfii Includes 
separate power supply. second word set 39 95 
f 1.00 pfii. same specs as S I 00 model 
APPLE ELECTRIC MOUTH. Same as above ex 
cep! this bnant plugs mtn any ol the Apple ex pan 
Sion shill wrlh 143 ward sol 99 95 - 3 00 pfii 
second word sel 39 95 +■ 1,00 f fi Accepts 3 
word self or custom word ROMs. 


__ TEIMIMALS 4 VIDRO 

FASTERM H 199.95 
4 3.00 pfii. Display lor 
mat: 54 or 32 chart 15 
lines,.96 ASCH characters 
(u/l case),.6 baud rates, 

150 ta 19,200 ,lme oul 
put: H$ 232 C or 20 me 
loop ...video oul pul; IV P/P 
cursor modes: home 
fi dear screen, erase te end of hre, erase curiur 
kmc, cursor up and down, auto carnage relum/line 
Feed at ends ol tine and aulo scrolling reverse video 
blinking cursor, parity: off. even, ar add stop 
bits: t, 1.5, 2 .data hits per character 5, 6, 7 or 8,, 
printer output prints all incoming date.,1k on hoard 
HAM ,2k on board ROM complete will) power sup 
ply. caomel fi 56-key ASCII encoded keyboard. 

Optional graphics mode: includes 34 Greek fi 
mate plus 30 special graphic characters: 19-95 
prepaid 

TASTERM VIDEO BOARD; 99 95 4 3.00 pfii. 
SMARTEHM 80 299.95 i 3 00 pfii. Display 

lurmal- specify either 00 by 24 cr 40 by 16 128 
ASCH characters iu&l case), 8 baud rales; 110 te 
19.200. line eulpul: RS232/C oi 20 ma current 
tonp .video Dulpul: IV prp,.editing leatures 
mseri,'delete line, ins erl/delete character. Fur 
ward/back lab,.bite or page 1 ransmiL,page print 
luneiiqn, cursor posilienmg up. down, ngtil. leti. 
plus absolute cursor positioning wilti read back., 
visual attributes: underline. Mink, reverse video, halt 
intensity fi blank,.graphics: 12.000 pixel resolution 
block plus line graphics., on-screen parity indicator., 
panly: off. even or add, slop bits: 110 baud 2. all 
ollters 1 ..printer output ,60 or 50 Hi vertical re* 



Fresh ..blinking bluck Cursor, ,2k on board BAM. 
ASCti encoded keyboard 5& keys. 120 characters 
4k on board BOM . cumpfele wilti power supply 
fi cabmel, 

SMARTER**. VIDEO BOARD: 199.95 4 3 00 pfii 
ZENITH VIDEO MONITOR (green pbosphari: 149,95 

4 6.00 pfii RF MODULATOR (kit only): 6 15 + 
1.00 pfii 311. cable with DO 25 connecters 
14 95 - 2 00 pfii 

H*»OD»K 

Add up te tour 6 or 12 megabyte hard disks te your 

5 100 system, Automatically Installs ilseti In any 
standard CRM 27 BIOS 6 megabyte! 2495.00 t 
15.00 pfii 12 megabytes 2995 00 415.00 pfii. 

Disk io lest your system compatibility 5.00. 

SOFTWARE 

We areHisTributQTS for an Systems Plus fi Micra 

pro software. Call ter prices. CPFM 2.2 150 00 
Mtcmsufi disk basic 325.00. Special Ousmess 
Pac includes CPFM. BASIC, CL. AR, AP fi Payroll 
699.95 (save 625.00). 


CUP AND MAIL ENTIRE AD 

'pfir * land's far ''pottage fi insurance " For 
Canadian order;, double fh/i a-naunf 
CP M it a rag Frarfamark of Oigltqf Research 

TO ORDER Call Toll Free 
800 243 7428 

To order tram Connecticut or for technical 
a itlilcm c* calf {7M| 154-MJS. Cann. 
rati dents add sales ta*. 

VISA MASTERCARD [flank No 

Acci. No _ _ 

Exp Dan- - 

SEND ME THE ITEMS CHECKED IK AD 


5 1 □ n li I u r r- _ 

Print 

Addlr pv i __ 

Crrv_ 

^nl** 

2ip- 

15b NETRONICS R&D LTD. 
333 Litchfield Road, 
New Milford, CT 0677* 
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ADD ON DISK DRIVE tor IBM PC- Tandon 

Single sided or double sided, double density disk drives tor 
IBM PC, these ere exactly the same diskdrives used by IBM 
at halt the price 

MSM-551001 TMlOO-1 single sided _ _ $219.95 

MSM-551002 TMl00-2 double sided __ $294.95 


SERIAL I/O for IBM PC - Profit Systems 

Two asynchronous serial RS-232C I/O ports, real time clock- 
calender. includes software 

IOI-9100 A Card with 1 port _ $159.95 

101-9101A Card with 2 ports __$199.95 


SERIAL/PARALLEL for IBM PC - Profit Sys 

Two asynchronous serial RS-232C f/0 ports, one parallel 
printer I/O port, real time clock-calender, Includes software 

IOI-8110A I serial & 1 parallel _ $199,95 

(01-9111A 2 serial 8 1 parallel _. $229.95 


EXTENDER CARD for IBM PC - Profit System 

All bus signals extended, signal names silk screened on top 

of board, gold-plated card edge, low noise 

TSX-aOQA IBM PC extender _ $45.00 

PROTOTYPING CARD for PC - Profit Systems 

Highly versatile wire-wrap or solder prototyping board for 
your IBM PC, large bread board area, power and ground 
planes to reduce noise, all holes are plated through, card is 
solder masked on both sides, all signals names are silk 
screened 1 on both sides 

TSX-310A_$59.95 


i fideo Monitors. 


HI-RES 12" GREEN SCREEN - Zenith 

15 MHz bandwith 700 lines/Inch, P31 green phosphor, 
swilchable 40 or 80 columns, small, light-weight A portable. 

V DM-2 Q1201 L&* price $189 95 __^$115.95 

HI-RES GREEN MONITORS - NEC 

20 MHz bandwidth. P31 phosphor ultra-high resolution 
video monitor, high quality. extremely reliable. 

VDM-551200 Deluxe IT ___ $199.95 

VDM-651260 Economy 12 ___$149,95 

V DM-65 092 Deluxe 9' ,r _$179,95 


12" COLOR MONITORS - Taxan 

18 MHz high resolution RGB color monitors fully compatible 
with Apple II and IBM PC. unlimited coiors available. 


VDC-821210 RGBvision I, 380 fines __ $389.95 

VCD-021230 PGSw'sron ftft 630 fines _ Sfiag.qS 

VDA-021200 RGB card for Apple II $99.95 

COLOR MONITORS - Amdek 

Reasonably priced color video monitors. 

VDC-00130 T3" Color I _ $379.95 

VOC-0O132O 13" Cotor ft __ $094.95 

10V-2300A DVM board for Apple _$199,95 


AMBER or GREEN MONITORS - USI 

High resolution 18 MHz compact video monitors, 
VDM-751210 12" Amber phosphor $139,95 

VDM-751220 T2 F1 Green phosphor __ $129.95 

VDM-7S0910 9" Amber phosphor ___$129,95 

VDM-750920 9 F Green phosphor ___$ 99,95 



Disk Sub-Systems - Jade 

Handsome metal cabinet with proportionally balanced air 
flow system, rugged dual drive power supply, power cable 
kit, power switch, line cord, fuse holder, cooling fan, never - 
mar rubber feet, all necessary hardware to mount 2-8" disk 
drives, power supply, and fan, does not include signal cable. 

Duet 8" Sub-Assembly Cabinet 

END-000420 Bare cabinet _ $49.95 

END-000421 Cabinet kit _ _$199.95 

END-000431 A & T _$249,05 

S" Sub-Systems - Single Sided, Double Density 
END-000423 Kit w/2 FD100-8DS _ _$650,00 


END-000424 A & T W/2 PD 100 80s . 
END-000433 Kit w/2 SA-80lRs __ 
END-000434 A & T w/2 SA-801RS _ 


_ $695 00 
$999 95 
$1195.00 


8" Sub-Systems - Double Sided, Double Density 

END-000426 Kit w/2 DT-8s _ $1224,95 

_$1424.95 

_$1274,95 

END-000437 A & T w/2 SA-851RS _$1474,95 


END-000427 A & T w/2 DT-8s _ 
END-000436 KH w/2 SA-85lRs. 



Dual Slimline Sub-Systems - Jade 

Handsome vertical cabinet with scratch resistant baked 
enamel finish, proportionally balanced air flow system, quiet 
cooling fan, rugged dual drive power supply, power cables, 
power switch, fine cord, fuse holder, cooling fan, ail 
necessary hardware to mount 2-8" slimline disk drives, does 
not include signal cable. 

Dual 8" Slimline Cabinet 


Bara cabinet 

$59.95 

A A T wfn rirtv/is 

5179.95 

Dual 8" Slimline Sub-Systems 

Kit w/2 TM848-1 

$919.95 

A & T w/2 TM848-1 

$949.95 

Kit w/2 TM849-2 

$1149.95 

A & T w/2 TM848-2 

$1179,95 


51 l” Disk Drives 


Tandon TM100-1 single-sided double-density 48 TPI 

MSM-551001 __5219,95 ea 2 for $199.95 ea 

Shugari SA400L single-sided double-density 40 track 

MSM-104000 _ _ $234.95 ea 2 for $224,95 ea 

Shugari SA455 half-size double-sided 48 TPI 

MSM-104550 _ , _ $349.95 ea 2 for $329,95 ea 

Shugari SA465 halt-size douie-sided 96 TPI 

MSM-104650__$399.95 ea 2 for $379.95 ea 

Tandon TM100-2 double-sided double-density 48 TPI 

MSM-551002 __ $294.95 ea £ for $269.96 ea 

Shugari SA450 double-sided double-density 35 track 

MSM-104500 ___ $349.95 ea 2 for $329.95 ea 

Tandon TM1Q0-3 single-sided double-density 96 TPl 
MSM-551003 _$294.95 ea 2 for $209 05 ea 

Tandon TM 100-4 double-sided double-density 96 TPI 

MSM-551004 _ __ $394.95 ea 2 for $374.95 ea 

MPf B-S1 single-sided double-density 40 track 

M SM -155100 ___ $234 95 ea 2 for $224.95 ea 

MPI B-52 double-sided double-density 40 track 

MS M -155200 _$344 9S ea £ f 0 r $334.95 ea 

5% rr Cabinets with Power Supply 

END-000216 Single cab w/power supply _ $09.05 

END-000226 Dual cab w/power supply _$94.95 



SUPER QUAD - Adv. Micro Digital 

Single board, standard size S-1QQ computer system, 4 MHz 
2-80A, single or doubts density disk controller for 5% F1 or 8" 
drives, 64K RAM. extended addressing, up to 4K of EPROM. 
2ser/af & 2 parallel I/O ports , real time tnferrupf efocfr, CPtM 
compatible. 

CPC-30600A A & T _ $724.95 

I OX-4232A Serial I/O adapter __ $2995 



PB-1 - S5M Microcomputer 

2708, 2716 EPROM board with on-board programmer. 

MEM-0951 OK Kit with manual $154.95 

MEM-09510A A 8 T with manual ___ $219.95 


PROM-100 - SD Systems 

2706, 2716. 2732 EPROM programmer with software. 

MEM-99520K Kit with software _$189.95 

MEM-99520A A & T with software___$249.95 


printers on Sate 


STARMICRONICS GEMENI 

High speed do! matrix printers with ail the features of the 
higher-priced best-setting machines for a lot less money I If 
100 CPS, 9x9 dot matrix with true lower case descenders, 
high-resolution bit image and block graphics, superscript & 
subscript underlining, backspacing, double strike and 
emphasized print modes, propor/rona/ space font, friction 
feed, fracfor teed, and foil paper, 5. 6, 8% 10, 12, & 17 pitch, 
programable line spacing. FREE 2,3K buffer. Epson pin and 
plug compatible, user replaceable print head, extended 6 
month factory warranty 

PRM-66010 W" wide carnage_ $399,95 

PRM-66015 15“ wide carriage $529.95 

PR A-66 2 00 Serial interface card _ $69,95 


NEW OKIDATA 92 & 93!t 

MlCfOliiie 82A 80/132 column, 120 CPS, 9x9 dot matrix, 
friction teed, pin feed, adjustable tractor teed {optional/, 
handies 4 part forms up to 9,5" wide, rear 5 bottom feed, 
paper tear bar, 100% duty eyele/200,000,000 character print 
head, bi-directionalflogic seeking, both serial & parallel 
Interfaces included, front panel switch & program control of 
10 different form lengths, uses inexpensive spooi type 
ribbons, double width & condensed characters, true lower 


case descenders & graphics 

PRM-43002 With FREE tractor __CALL 

Mlcrotina 83A 132/232 column, 120 CPS, forms up to 15" 
wide, removable tractor, plus all the features of the 82A. 
PRM-43083 with FREE tractor __CALL 

Micro line 84 132/232 column, Hi-speed 200 CPS, full dot 
graphites butt I in. plus all the features of the 83A. 

PRM-43084 Centronics parallel __ CALL 

PR M-430B5 Serial with 2K buffer _ CALL 


10P-2100A Appta card and cable -__„ $69,95 

PR A-27087 TRS-80 cable _ _ $24.95 

PRA-43081 2K hi speed serial card _ $140.95 

PRA-43082 Hi-res graphics ROMs 82A _$49,95 

PRA-43083 Hi-graphic S ROMs 83A __ $49.95 

PRA-43088 Tractor option for 82A __$49,95 


ULTRA-VIOLET EPROM ERASERS 

inexpensive erasers for industry or fiome. 

XME-3100A Sped tonics w/o timer _$09.50 

XME-3101A Spectronics with timer _ $94,50 

XME-3200A Economy modei-$49.95 



LETTER QUALITY PRINTER - COMREX 

Uses standard daisy wheels end ribbon cartridges. 75 CPS 
bi-directional priming, semi-automatic paper loader (single 
sheet or fan fold), 10/12/15 pitch, up to 16" paper, built-in 
noise suppression cover. 

PR D-11001 Centronics parallel _$699.95 

PRD-11002 RS-232C serial model __$969.95 

PRA-11000 Tractor Option $119,95 


STAR WRITER F-10 - C- Itoh 

New 40 CPS daisy wheel printer with full 15" carnage, uses 
standard Diablo print wheels and ribbons, both paraiteii and 
serial interfaces included. 

PRD-22010 S far writer F-10 __$1495,95 



ISO-BUS - Jade 

Silent, simple, end on sate - a better moffterboard 

6 Slot f5% M x 8*k") 


MBS-061B 

Bare board 

$22.95 

MBS-061K 

Kit 

$39,96 

MBS-061A 

A & T 

$6995 

MBS-121B 

i2 siot mr jt «%'; 

Bare board 

534,95 

MBS-121K 

Kit 

$69-95 

MBS-121A 

A AT 

$109,95 

MBS-161B 

U Slot { T4 Vt x 0%") 

Bare board 

$54.95 

MBS-181K 

Kit 

$99-95 

MBS-181A 

A & T 

5149.95 


Computer Products 


Place Orders Toll Free 

Inside California Continental U.S. 

800 - 262-1710 800-421 -5500 



Computer Products 


Circle 474 on Inquiry card. 































































































APPLE II __ 

ACCESSORIES 


APPLE DISK DRIVE - Apple Compatible 

Totally Apple compatible , M3,560 bytes per drive On DOS 
3.3, full one year factory warranty , iMMrack cflpab/bfy 
reaps alt Apple software, plugs right into Apple controller as 
second drive , DOS 3.3, 3.2-7, Pascal, 4 CP/M compatible 

MSM-123200 APP-on Apple Drive _$260,95 

MSM-123100 Controller _$99.95 

16K RAM CARD - for Apple II 

Expand your Apple ti to 64 K, use as language card, full I year 
warranty Why spend $175.00 ? 

MEX-167Q0A Save over $115,00 _ $50,95 


Z-CARD for Apple II - A.L.S. 

7wo computers in one, Z-80 4 3502, more than doubles the 
power dr?P potential of your Apple, includes Z-80 CPU cerd 
GPfM 2 2 and complete manual set, Pascal compatible, 
Utilities are menu-driven, one year warranty 

CPX-62600A A & T with CP/M 2.2 __ $159.95 

SMARTERM II - A.L.S. 

80 column * 24 line video card forAppte It, addressable 25th 
status line, normal/inverse or high/low video, r 28 ASCII 
characters, upper and Jo war case. 7 x 9 dot matrix with true 
descenders, standard Data Media terminal control codes, 
CP/M Pascal 4 Fortran compatible. 50/60 Hi, 40/80 column 
selection from keyboard. 

10V-2500A ALS Smarterm If _$169.95 

SERIAL I/O CARD - A.L.S, 

Puff feature serial card for modems & pnnters. baud rates 
from 710 to 19,200, CTC/RTS & X-on/X-oft protocols, auto 
line teed, RS-232C cable interface included 
IOI-1Q0OA A & T Dispatcher Card 1 __ $129.95 

CP/M 3.0 CARD for APPLE - A.L.S. 

The most powerful card availability lor your Applet 

6 MHz, Z-8QB, additional 64K of RAM, CP/M plus 3 0, 100% 
CP/M 2,2 compatibility, C basic, CP/M Graphics, 3005 taster 
than any other CP/M tor Apple. One year warranty. 
CPX-62610A A. L.S. CP/M Card _ _$349,95 


2 MEGABYTES for Apple II 

Complete package includes: Two 8" double-density disk 
drives, Vista double-density 8 " disk controller, cabinet, 
power supply. & cables. DOS 3 2/3,3. CP/M 2 2. & Pascal 
compatible. 


1 Megabyte Package Kit __— $1496.00 

1 Megabyte Package A & T _$1695 00 

2 Mega Byte Package Kit - -$1795.00 

2 MegaByte Package A & T _$1995.95 


?/.»°cn HOARDS. 


MICROANGELO - Scion 

Uttra-high-resotutivn 512 x 4$0, 256 color or black 8 whiU 
100 video board 

IQV-1500A A AT __$799 


MODEM CARD FOR APPLE - SSM 

Better than Hayesfl Better than NovaUonfl Direct connect 
ModemCard plugs directly into Apple - no external 
components, auto-diet, auto-answer, Belt 103 compatible, 
full and half duplex, touch-tone or pulse dialing generated 
On board. Micromodem il software compatible, displays 
modern information on screen , audio monitoring of phone 
fine, no serial port required, two year factory warranty, FREE 
Source Subsription with purchase of Transend software 


IOM-2430A ModemCard _$269.95 

SPA-5577001 DM Transend 1 w/Source _$79.95 

S FA -55770010 M Transend 2 w/Source _ $ 129 95 

SFA-5S770030M Transend 3 wf Source __$239.95 



[|'r“ n ° y BOARDS. 


64K STATIC RAM - Jade 


Uses new 2K x 8 static RAMs. fully supports IEEE 69624 bit 
extended addressing, 200ns RAMs, tower 32K or entire 
board phantomable, 2716 EPROMs may be subbed tor 
RAMs, any 2K segment of upper $K may be disabled, tow 
power typically less than 500ma 


MEM-99152B Dare board -$49,95 

MEM-99162K Kit less RAM _$99.95 

MEM-32152K 32K kit _ $199-95 

MEM-56152K 56 K kit , __$269.95 

MEM-64152K 64 K kit _$299,95 

Assembled & Tested ---_add $50.00 


256 RAMDISK - SD Systems 

ExpandoRAM lit expandable ftom64K to 256K using64KX1 
RAM chips , compatible with CP/M, MP/M, Oasis , 
& most other Z-80 based systems, functions as ultra-high 
speed disk drive when used with optional RAMDtSK 


software 

MEM-65054 A 64K A 4 T ___ $474.95 

MEM-65125A I28K A A T --- $574.95 

MEM-65192A I92K A & T _ __ . $674,95 

MEM-65255A 256 K A 4 T _ - - --$774.95 

SFC-55009000F RAMDtSK sltwr CP/M 2.2 _ $44.95 

6FC-55009000F RAMDtSK with EXRAM fit _ _ $24.95 


64K RAM BOARD - C.C.S. 

IEEE S-1Q0 , supports front panels, bank select, tait-safe 
refresh 4MHz, extended addressing, fist price $575.00 - less 
than half pricaftf 

MEM-64565A _$199.95 



S-100 

I/Oboards 


THE BUS PROBE 


Jade 


Inexpensive S-100 Diagnostic Analyzer 

So your computer (a down . And you don't have t 
oscilloscope And you don't have a front panel... You're n 
alone- most computers have their occasional bad days B 
without diagnostic equipment such as an oscittoscof. 
fexpensive!J or a front pane/ {expensive!/, it can be vei 
difficult to pinpoint the problem, Even if you have £ 
extender board with a superfast logic probe, you can t st 
more than one signal at a time. You're stuck, right? 

Not anymore, Jade is proud to offer Our cost- effect A 
solution to the problems mentioned above. THE BU 
PROBE , 


Wbotber you're a hobbyist with a cantankerous ktuge Or 
fiefd technician with an anxious compute r owner breathin 
down your neck , you'll find THE BUS PROBE speeds yOL 
repair time remarkably, Just plug in THE BUS PROBE an 
you'll be abie to see all the IEEE S-100 signals in action. TH 
BUS PROBE allows you to see inputs, outputs, memory 
reads and writes, instruct ion fetches, DMA channe 
vectored interrupts. 8 or 16 bit wide data transfers, plus th 
three bus supply voltages. 

TSX-200B Bare board _$59.S 

TSX-200K Kit ___129,9 

TSX-200A A & T _____ $159.9 


1/0-4 - SSM Microcomputer 

2 serial I/O ports plus 2 parallel I/O ports. 

lOM010‘S Bare board wfmanual -$35.$ 

I0I-1O1OK Kit with Manual _*179.9 

IOM010A A AT ____ $249,9 


1/0-5 - SSM Microcomputer 

Two serial 4 3 parallel I/O ports. 110-19.2K Baud 

IOM015A A 4 T ___$269.9 


JNTERFACER 4 - CompuPro 

3 serial, 1 parallel, 1 Centronics parallel. 

IOI-1640A A AT _$314.9 

IOMB40C CSC _$414,9 


PLACEORDERSTOLLFREE 

For Technical Inquires 

Continental U.S. Inside California or Customer Service call: 

800 - 421-5500 800 - 262-1710 213 - 973-7707 

We accept cash, checks, credit cards, or Purchase Orders from qualified firms and institutions. 

Minimum prepaid order $15,00 California residents add 6y 2 % tax Export customers outside the US or Canada please 
add 10% to all prices. Prices and avalllbINty subject to change without notice. Shipping and handling charges 
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'pi i boards 


"PU-3Q201B Bare board w/manual - 

pi 1-307*11 K Kit with Manual 

$35.00 

$149.95 

■'Pil-3f»niA A A T with Manual 

$199.95 

2810 Z-80 CPU - C.C.S. 

or 4 MHz Z-80 CPU with serial I/O port & on board mon* tor 
*ROM, front panel compatible. 

^PU-MUDOA A A T with PROM S289.95 

CPU-Z - CompuPro 

/4 MHz Z8QA CPU , 24 bit addressing. 

't>i i.m\Knr\A 9/a mht a A T 

$279.95 

:PU-30500C 3/6 MHz CSC 

$374.95 


DISK DRIVES 


lumens FDD 100-8 single-sided double-density 
1SF-20112Q __ $274.95 ea 2 tor $249,95 ea 


hugart SA810 
SF-lOftlM . 


halt-size single-sided double-density 
_ $424,96 ea 2 for $394.95 ea 


hugert SA8S0 

ISM085D0 _ 


half-size double-sided double-density 
_ $ 574.95 ea 2 for $549.95 ea 


hugort SA8Q1R single-sided double-density 
1SF-10801R _____ $394.95 ea 2 for $399,95 ea 


hugert SAB51R double-sided double-density 
ISF-108S1R __ $554.95 ea 2 for $529.95 ea 


andon TM848-1 single-sided double-den thin-line 

ISF-558481 _ _ $379.95 ea 2 for $389.95 ea 


Tariff on TM848-2 
IS F 558482 _ 


double-sided double-den thin-line 
_ $494.95 ea 2 for S484.95 ea 


Qume DT-fl double-sided double-density 

MSF-750080 _ $524 95 ea 2 for $498,95 ea 



modems 


SBC-200 - SD Systems 

MHz Z-80 A CPU with serial & parallel I/O , IK RAM. 8K 
)OM space, monitor PROM Included. 

PC 30200A A & T __ $329.95 


THE BIG Z - Jade 

or 4 MHz swtlchable Z-80 CPU board with serial I/O. 
ccomodates 2708, 2716, or 2722 EPROM, baud rates from 
F 5 to 9600. 


IOM-S620A f 200/300 baud Deluxe . 
10 M-5630 A 300 baud for IBM PC _ 
IQM-564QA 300 baud for Tl 99/4 
IQ M-5650A 300 baud for Osborne . 

JOM-56WA 300 baud Alan 850 _ 

JO» 5670A 300 baud PET/CBM _ 


. $369 95 


. $m.95 


1200 BAUD SMARTMODEM - Hayes 

1200 and 300 baud, all the features of the standard 
Smartmodem plus 1200 baud, 212 compatible, full or half 
duplex. 

fOM-SSOOA Smartmodem 1200 _$599.95 


8065/0088 - CompuPro 

toto 8 & 16 bit CPUs, standard 8 bit S-100 bus, up to 8 MHz, 
ccesses 16 Megabytes of memory. 

PU-20510A 6 MHz A & T - __$398.95 

PU-20S10C 6/8 MHz CSC _ _____$497.95 


SMARTMODEM - Hayes 

Sophisticated direct-connect auto-answer/auto-dial 
modem, touch-tone or pulse dialing, RS-232C interface, 
programmable 

IOM-54DDA Smartmodem _$224,95 


I OK-1 SODA Hayes Chronograph _ 


(OM-2010A Micromodem II w/Term prgm 
IOM-2D12A Terminal program for MMII _ 
IOM'1100 A Micromodem 100 ___ 


$218,95 

$329.95 

$89,95 


$388.95 


J-CAT™ MODEM - Novation 

T/5 the size of ordinary modems, Bell 103, manual or 
auto-answer, automatic answer/originate, direct conect, 
built-in self-test, two LED's and audio "beeps" provide 
complete status information, 

JO M-5281A Novation _$149.9$ 


disk controllers 


DISK 1 - CompuPro 

8" or SVa" DMA disk controller, single or double density, 
single or double sided, 10 MHz. 

IOD-1810A A*r „___ *449,95 

IOD-1810C CSC _$554.95 


VERSAFLOPPY II - SD Systems 

Double density disk controller tor any combination of 5W 
and fl ,J single or double sided, analog phase-locked loop 
data separator, sectored interrupts, CP/M 2.2 & Oasis 
compatible, controt/diagnostic software PROM included 

IOD-11WA A & T with PROM ___$359.95 

SFC-55009047F CP/M 3.0 with VF it $99,95 


2242 DISK CONTROLLER - C-C.S- 

SVi' or 8" double density disk controller with on-board bool 
loader ROM, free CP/M 2.2 £ manual set. 

100-1300A A « r with CP/M 2.2 _$399.95 


SMART BUY In MODEMS - Signalman 

1200 and/or 300 baud, direct connect, automatic answer Of 
or gin a te selection, auto-answer/auto-dialon deluxe models, 
IBM model plugs directly into an IBM option slot and does 
not require a serial port (a $300.00 savings!). 9v battery 
allows total portability, full one year warranty. 

IOM-S600A 300 baud direct connect _ $89 95 

IOM-5610A 300 baud Deluxe _$749.95 


DOUBLE D - Jade 

High reliablity double density disk controller with on-board 
Z-80A, auxiliary printer port, IEEE 5-TOO, can toner ton in 
multi-user interrupt driven bus. 

100-12000 flare board & bdwr man _$59.95 

IOD-1200K Kit w/hdwr & s/fwr men -$299.95 

IOD-1200A A & T w/hdwr & sffwr man ___$325,95 

SFC-590020011 CP/M 2 2 with Double D - $99.95 


. $269.95 
1119 95 
. $119.95 
_ $99 95 


CVM PLUS M. 


1200 BAUD SMART CAT - Novaton 

103/212 Smart Cat 8 103 Smart Cat, T 200 & 300 baud, bultt-in 
dialer , aulo re-dial it busy, auto answerfdisconnect, direct 
connect, LED readout displays mode, enalog/digitat loop- 
back sett fesfs, usable with multi-line phone s, 

IOM-5241A 300 baud 103 Smart Car _$229.95 

IOM-52S1A 7200 baud 212/103 Smart Cat _ $549.95 
10M-5261A 300 baud 103 J-Cat ---- $129.95 


CP/M 3 0 is Digital Research's latest version of the industry 
standard disk operating system. It features many 
performance improvements such as Intelligent record 1 
buffering. Improved directory handling, "HELP" facility, 
rime/date stamping of files and many more improvements. 
AND A TREMENDOUS INCREASE IN SPEED III, it is fully 
CP/M 2.2 compatible and requires no changes to your 
existing application soft ware Available only to Versaftoppy 
II owners with SBC-200 CPU's 
m CP/M 2.2 compatible 

• Easily customized 

• Easier to learn and use 

m High performance file system 

• Automatic disk log-in of removable media 

• Support tor 1 to 16 banks of RAM 

• Supports up to 16 drives of 512 Megabytes each 
m Up to ten times faster than CP/M 2.2 

• Console t/O re-direction 

m Easy to use system utilities with HELP facility 

• Power batch facility 

• Designed tor application programmers 
m Resident system extensions 

SFC-55W9957F CP/M 3.0 8" wit/} manuals __$200,00 

SFC-SWTO9057M CP/M 3.0 Manuef__$30.00 


THREE BOARD SET - SD Systems 


■ 


■ 

■ 


CP/M 3.0 


Save '800“ 


I 

■ 


I 

■ 


S-100 board set with 4 MHz Z-80 A, 64 K of RAM 
expandable to 25GK. serial and parallel t/O ports, 
do [tote -density disk confrotter for 5%" and 8 " disk 
drives, new and improved CP/M 3.0 manual set, system 
monitor, control and diagnostic software . Includes SD 
Systems SBC-200, 64K ExpandoRAM III, Versafloppy It, 
and FREE CP/M 3.0- ell boards are assembled & tasted. 


64K Board Set with FREE CP/M 3.0 


258K Board Set with FREE CP/M 3.0 


$1195.00 
. $1395.00 


LIMITED QUANTITY 



Circle 475 on inquiry card. 


Computer Products 
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16K DYNAMICI2732 EPROM h 

1.95 4.95 M 


Plastic library case supplied with all 
diskettes purchased from California Digital 


4116 ISOns, 


450ns. 


16K STATIC 


Eight Inch Single Sided 


New Low Price 


4164 150ns. 


6116 200ns 


2764 EPROM 

SALE *9 .95 


Your Choice 

SCOTCH 

1VIEMOREX 

VERBATIM 


Five Inch Single Sided 


STATIC MEMORY 

21U3220O1* lunatic CM.11LGBOe 

21L02 45CBW 1K tide CM-i IUR4SD 

21 12450m. 2* kianc CM 12«» 

2nd IK 1 4 (CM-211 

W rMS (Mm «K k 1 CM 4MM50 

52ST 2D0ns *K x I CM- 5257300 

6116 FM ZOOM 2K 4 9 CMfllTOMO 

611BP3150I* 2K4B CM 6l lOliO 

BUtfft'IOT iflOrts 1« a 1 [Mpml CU4l«7i» 


Single Side Double Density 
Sail Sector 10 Sector IS Settlor 


Three Inch Rigid Floppy 


Double Side Double Density 


Five Inch Winchesters 


“'ll"'fni" each lt^-34 

iJWj!* niele ll.llfl 11.40 

iwcuB vjh 

im IwnU I,Ml 1,55 

IWU5F HIAl« t.VA 1, La 

IML1S him,,!., .LHI 

UA hoi.Wl 1 IP 1,00 1,35 

nhiU'mair t. iD a.15 

OH fiamale L3S *43 
OH IhhhI 1,1' tJS 1.13 

JK'm- iiluJ |. f.2d a.IKJ 

IXM75 fomalil 0.00 5,75 

ot: iiul.i rn' s,w 

lliliop 5.W 5,30 

IHJftflS Fenielr If. in u.llU 

MUM h*H*i 1,'O i.ao 


*-lM .111 1 ' ffil#fi null 

IrniiJ ahldcr .350 trrw II.IH 
IitiaM wrapI TIf XUS 
SulHne LIl-IU-J. . 200 ' i.3il 
SidUnre 111‘Hdl, WfW 1.55 
fcl LSlflli i All u.Lr . 1IO" 4.03 

, liS ITirfalefe l,^lJuiLl-riJI 

52/41 KLm ICvL'Jn ULJ 

tsm i)L E itji'ureuipi/r xus 
■MtTS iKgtUl £JjH#jp W7W 14.«0 
ll/»* Mutmr-jij 0800671 8.S0 

43«B Mutn, fihWl WjW 7.W 


Upon request, all drives are supplied 
with power connectors and manual 


Microswitch 

ASCII 

KEYBOARD 


COMPOSITF 

MONITOR 

*159 


Each keyboard contains fll high reliability Hail Effect keys. 
Oulputs seven bit parallel ASCII MiC fllSDS 3 Lbs. 


WWMWW W . M l-ff Hir« 

MmiflflfTl IN - KEYBOARD 

ff/f/W/j^ VI IH *24.95 

This Hitek keyboard is ihe same Lanin used by Lear S«eglenri their middle im© 
CRT terminals THe keytioard features SB unemcodBd metal an metal con¬ 
tacts (HIK-50) Malching numeric Cluster wiltl 15 keyfi is available. Inr $3.95 
[HIK’15) . Buy bath a! these unit lar only J29.9Q and 53*e $5.0G{H IK-5015) 


Suilabte far hospital anti induslnas qppdicatllXLS CfinstUJded Irom 304 
brushed slamiess steef Modualar 500 wall iartsd powor supply prtrvides 
' 0 vdts at 30 Amps and ±.t 6 volts al 4 Amps.StfipliBd wnh standard 1 a slat 
Faraday mother board. Auxilary switched AC raceplacles. The Eqlipse 1DD 
cab be either fable Or rack maunled. Pmvjsianrs lor inLemaJly mounting a len 
megabyte Winchester (tek drive 

The Eclipse 1 30 is the podoct rnainfoame to fill Iha void l©n by (ho 


Torrance, California 90503 


SCOTCH 

745 0 

745-10 

745*16 

42.50 

VERBATIM 

550-01 

550-10 

NA 

42.50 

MAXELL 

m2 o 

MH2-10D 

MH2-16D 

45.00 

DYSAN 

104/2D 

107/20 

NA 

49.50 

DVSAN 96 

204/20 

NA 

NA 

59.50 


SEAGATE 506 G Megabyte 

759 

725 

695 

SEAGATE 512 12 Megabyte 

995 

960 

960 

TAND0N 603SE 14 Mcjabyie 

995 

960 

895 

WESTERN DYNAX removable 

995 

960 

950 


SHUGART SA450 

349 

329 

315 

TANDON TM 100-2 

295 

269 

259 

TAND0N 96TPI TM100-4 

369 

355 

350 

OLIVETTI 502 7a height 

239 

225 

215 


SCOTCH 

744D-0 

744D-10 

744D-16 

26.50 

MEM0REX 

3481 

3483 

3485 

26.50 

VERBATIM 

525-01 

525-10 

NA 

26.50 

MAXELL 

MD1 

MH1-10 

MH1-16 

29.85 

DYSAN 

104/10 

107/10 

NA 

45.00 


Single Sid© Single Density 

Single Side DcuWe Density 

SCOTCH 

740 0 

29.50 

SCOTCH 

7410 

39.00 

MEM0REX 

^050 

29.50 

MEMO REX 

3090 

35.00 

0YSAN 

3740/1 

39,50 

DYSAN 

3740/D 

57.50 

Thkly Two Sector 

QOiiU* side Double Density 

SCOTCH 1740 32 129.50 

SCOTCH 

743-0 

47.50 

hakH MH £»l*| In rt 1 r 'iui 

naiv; IV 4 J.tS 

KUrM Hp 1 lit WT^tlli- »'*' 

|ui4ni FH Imi l(r| rtmtlii I 

MEM0REX 

3114 

39.50 

OYSAN 

3740/20 

65.00 


SHUGART SA400 

215 

209 

199 

TANDON TM 100-1 

209 

199 

195 


SHUGART SAB01R 

5 395 

365 

375 

SIEMENS FDD100-8 

259 

259 

225 

TANDON 648-1 SLIMLINE 

379 

369 

359 






SEES 

LL 


ddcH 


SHUGART SA851R 

525 

495 

475 

GUME DATA TRACK 8 

525 

495 

475 

MITSUBISHI M2894-63 

485 

475 

469 

OLIVETTI 802/851 

369 

359 

349 

TANDON 840-2 SLIMLINE 

495 

485 

475 

SHUGART 860 THIHIINE 

569 

549 

539 




Shipping: First five pounds $1,00. Faeh additional $.50. 

Foreign orders: 10% shipping* Fstcess wlU be refunded* 
California reaidenlH add 6^% aaies tax, COD’S discouraged. 

Open accounts extended to state supported e ducat ianal InStitUtiCmit 
inn. rad street. 


TOLL FREE ORDER LINE 

800421-5041 


TECHNICAL & CALIFORNIA 

,4% 4 AAA4 





















































































































California Digital 

Post Office Box 3097 B • Torrance, California 90503 



iiper Buy $ 219 

SIEMENS 


FREEDOM 50 
SPECIAL SALE J 
$475 4 


California Digital gives you a great pius on th-* Freedom J iQ lermina 1 includes detachable 
keyboard with 93 Keys including 10 (unction koy> r f 5 graph K ‘tymbols. and DlP-swilch sulacf- 
able character sel for 7 foreign languages The TH inch etcher: non-glare green phosphor screen 
<jispfays 24 rows by SQ characters in 7*9 matrix with true des. mders Self test and 25in data 
dispfay row also inck.ded. Switch-selectable baud rates Tram 1 ID-T9 '00 baud. Bi-directional 
auxiliary serial poriwith baud rales from 1 1 0-19.200 baud. Other standard leaiures include bolh 
block and conversion inodes Screen attributes do not use display memory, allowing operator 
to display a. lull 1920character.. Emulates 5 popular CRT terminals for easy soUw&rt configura¬ 
tion. Switch seleclabte between 115 and 230 volt.We have i ever seen a terminal w»lh all these 
features lor the incredibly ! ow price of 5-475. 


10 Drives *209 m 100 Drives *175 


Cslllomka Digital hag recently pamcipaleom the purchase el several [huu&and Siemens FDD 1KFB Hop 
TTiasa units are electronically and physically similar Id that ol the Shtigari 80 TR. Any application " ' 
Shugart will work with the Siemens FDD 100-e 

All units are new end shipped in factory sealed boxes. Because of me extremely low price we e 
SEA-F10GB 17 ti£. Manual arid power qgnnaclprs supplied Free upon request. Also available 
supplied in mstaf enclosunj with power supply and exhaust Fan. $750.00 CAL-2FHX13. 


r dish drives. 
II accept the 

- j quick sell out¬ 
drive subsystem 


\Ecum 


STATIC ME Ml DRY BOARDS 

t JfJrn^* fhQir* Siai.r M *115 fen 
i5*T| 


L1B-FM 

VSLiU 

VSL-50O 

VSL-33CJG 

APX.De&G 

APXtBCA 

WYS-i«r 

TVI-51QP 

rvt m 

TVI-lteO 

TVI-S7C 

ZTW-Zse 

ADD-VPT 

ADD-VP2 


UiwaaSO. 


Omni®* 7030 corflspn™*vKs -quniriv ctnr-'»c OTx 7*1311 
Pitiwrltar 8510 parflJUSl ' vapef FKO-BS10P 

Prc.-w*il=r 05 IG serial gyjpnptr PROSSlQS 

Promninr It 16 papw PRQ-sP 

Pinbroniit P3DQ n?yt* speoij pm iter 30Dhnea permiruie rrx P3Da 
Prinponn P6flfl uira nii^i bpak! «ac im« {*vf nwiwi* PTx ,ps 6n 
Mannesman?! T&iy 1 BOS 200 char/sec serai M*N-1fl05 

WORD PROCESSING PRINTERS 

MEC771 □ 55thar/-3MP(Xl. S&iat IMfirbca NEC-771D 

MEC773Q Gara m *bnvo oniy pamper irrtertsoE NEC- 773(1 

UEC3510 tS"3Hiar MEC-3S1D 

Diablo 53> M) cnarSb#* sanai 

flrall-K’r HH11 daiscy wf iraH BTHHRlS 

0rDlh&r HR 11 Shi el rtlollitca BTH-HR1S 

Smiffi Cwinft TP. 1 jjaity wimI jirnlcr stria SUM- TPlS 

SEurtirilerFIDBeTiSl PRO-FlOS 

Slarvmler F10 pgraiw PhQ-Fujf’ 


1535 rn 
4.9SW 


APPLE 

48K Plus 


EPSON MX80 

RIBBONS *6.95 


APPLE BRAND PRODUCTS 


Zuftith 7121 gr«n phosptinr 1 1 4lh'9Q commit switch ZTH-TtZI 
DWC 12A nreen pnc-spRor 15Mh? MfflflMtt video SMC-liA 
BMC ’ZEN green phospngr at HWit, high rtsnhision BMC-ITEM 
MEC JB1SQ1 green |i»itHsphpr 16 MPr campus ir video MEG J012O1 
NEC J012BO grrtn pnesphnr commercial gratlft c&inprcir UEC-lgffl 
Molorola 2T open Irarcie PIki'whise compcsil video MDT-BWZ3 
Mtnorola 1?‘ open heme Mk/wtvitreqiES hnrzsynt £ (in # MOT f)Wi2 


CALIFORNtA COMPUTER SYSTEMS 

Asyncnrgnaue Serial HHarlHG 
CenlibmcE Parallel 1 uitaHace 
Apple Parallel inLerlace 
12K Rortn'Pmir, Module 
Caiaopjii iCioph ModiAp 
I'rogrammaOle Tnnef 


CCS 7710 
CCS-7728 
CCS-77M 
CCS-71H 
CCS-’42fl 
CCS-7MB 
CCS-7ffHH 


NEC JC121H Gomposn cahir NEC-30tH)1 

MED RGB mgnitbr NEC-1TCSOM 

BMC 13- ComposlE video 0MC-14OOCL 

BMC 13' RG0 celCH rnoniKir BMC-140 tRCB 

fltfC "Her lacs cand tor Apple II Her above RGB &MC-B1RGI9 

DjrnftxFHiEactii 13" ftGJ nigh rea iripniro* C0M-6600 

Camra* (Hitachi l3"Cpmj»Sii cotor momtar CQM-BKi 

Aimdek colov II mhiimsiI vidw AMD-lflfl 

AmdeK cold 1 W. high. rc& RSB calor moniioi AMO 200 

Amtfek col&r M oomrriareial grade Ci>Kw RGB AMn YB 


32SCB 
87500 
27300 
m.d u 

143.00 
539 tn 
395 Hi 
3*9.00 
7330a 
475.00 


MOUNTAIN COMPUTERS, INC- 

GPS Mulhtonctmn Card 

Clock JCaHmdSi 

Soper lalk.pi SCMB 

flom Flos with Xe^ board l.-ltei 

Roih Writer whh Epapm jiwiiui 

A+D,rD*A Converter 

,X-I3 Control Card lor BSft eyarrm 

MICRO SOFT 

Microiod Z ® CPU e*nt 
M«rriK.D<l 16* RAM rant 

VISTA 

tfikta B" tonl'Dlier card 
VisEa. Vision B3 

Minn Sci ditK drive eorUroller 

FOURTH DIMENSION 

Super Drwe-35 h0F3t Apple add on 

SORRENTO VALLEY ASSOC 


MSF-SFTCRD 

MSF-16X8AM 


5YA-221 
SVA-222 
SVA.-2S 

ADVANCED BUSINESS TECH 

A[iT-13KtYh 13-Kcy pad Im new Apple 


□cmble sided iin-gle dansAy enni:niicr 


TOLL FREE ORDER LINE 

800421-5041 

TECHNICAL & CALIFORNIA 


Shipping- First Eive paundg Each additional. $-50. 

Foreign orders: Lt)% shipping. Excess will be refunded, 
Californio, residents add sale-.f tax. COD'S discouraj 

Open accounts extended to state Supported eduoationai ir.i 





















MICROPROCESSOR COMPONENTS V*\ Digitalker 


MICBOPflflC.ESSOH CHIPS — 


CDPlflC; AQ C-?IJ 13 35 

H50 IQ MPW 14 95 

IDMZWIAOC ID O-U-i'WtacBjCQUi Tpnp.firi I S * 

MC5&53? ID MPUnVC*OOl( |65K H>lEi man .1 3 35 

- - 7 95 

- MPL«-e-5S|6UHij 5 95 

ID CfU-Soi. Chipo&l 113D U& Ha*"!. 5 35 

ID Ci9J 1256 bytB5 KAMI 5 35 

ID CPU icicles KAMI 1135 

Iff CfU^ftwJcMitinirtpTjHrtp 1194 

ID CPU. 5.35 

zsq, zaoA. zsdg. zanoo series—— 

iff CPiJ|MK3(f«Hjr7ROC)?MWf 91 94 

ZflGClt 78 Cwnlar TimpfCireyn 5.35 

ZB8-DAAT ID Dufll AaylKhrwiftsi RK ./Tiara 11 35 

- ” D/rdUc^AccritCixror 15 95, 

ParaaW l/Q irirrtKfl tortnear 5 86 

El<Hl I/D |T*CB HKl P,iCB Ecnctt) | 15 35 

Strlal l/Q IIjeka DTRDl 15 » 

* ■■■*'- ■ -™Bb] 


Sni WOlLirtiSWl 


IS 96 

■BBMPVMMNPMPlii&lB 

« CPU fM«W«N-41[JM-11 IM HI 5 H 

" £ojnhjr TSmjrCirapfl 

Dual Aiyncf™*** flat. / Irara- 
alter vbtoty Access Circuit 
MafNI /0 l*ilerw»r 


&» 
'l l 35 
17* 

HPMOT . K,, 5-86 
al I/O |TsM and R*C0 borajodl iff » 


Senaii'UfLamEdT^ 

Senal I ,'G fLACkS STNG5 | 
S»rtl!l/0 

CPU I'N KiSflDM -6| flUHi 
CounWr Timer Circull 
PiraJMI/QInlerlaixCatilratfcr 
C PU Sapmtfnhrt 
CPU Hite-Segmented 


'E 315 
E&* 
rfi» 
M B 
13® 
U@5 
51 95 
55 95 
44,95 


4.95 

7.95 

ui 

4 95 

15.95 
IQ 95 

4 95 

'. ~ r j 

9® 

1J.» 
2.25 
69 95 
3 35 
J495 

5 35. 


4C Mun*/T>*tPinMI/OUMI 

6B00/68WQ SERIES- 

4H WPU 

49 MftiwimttottJfldflAM 

?4 17M Slant RAM 

4D Pripfcnl In* «wiiMCG820/ 

24 Fnoriiy Irwiemipl Ctr^cJiBr 

it 1fl24*8-Hl 3DM (WE68AM-BJ 

74 MfAthrrtifciiCiMim Atliew 

2* 5ynnhrpiHJUS StruJ [41a Mi*!* 

74 G-fOObSSEhnital MODEM 

74 ZnJQopi Mftduulpi 

__ It Quad *iMU ten dam |WCIT»| 

MD5BIHHSLB 51 MRT 1B-BiE{SMHz]l 
ME484B6F ID GerterilPuipDiilhl Afliptei 
URMSSP2 *fl M.jJH f'T/locnl Pumm rortmUei 
WC686&1PB 2D Enhanced Plug. ftsmro im 

-— M8DA SERIES- 

in CPU 3 95 

|Q JincNijnwis Da4»rnlPrla»i;SIBC| n95 

ID 1 28 Byll WW 16-M I/O 13 35 

2D Quit D Tlip Flog Tn-Stl* ,‘74£174l 2 49 

71 9- tiir rnpticr Quipui 17i54 Ef| 2 24 

Zl F^KXitp rnlifrFJDt Cinnn* 3 35 

" &Dll«imalBeiS8irrtr 2.25 

C»ck QpnpiaPcr.''Qi‘iiir J 25 

&US&WI* 2.25 

__ 5ySHffl Cant .'BUS [>M;H74S42fli 3.19 

tt 5p»dC8BMP(IW3B» 149 

24 i,"SEjl|Mn<Sti'-fisr tSSww 5.95 

18 iS-ltny KflytMH/d: EflMMf |7lC32?| 4 49 

M-Kbv UnyQi mm f nento Ll4C92.ll 4 95 

EhwW|C<jnlrnl*r|74Cflll| 6 95 

D15D41 Comnietr |7ID9I7| 8 95 

Air* cumin Elmn^l HNS8K0I ro.95 

.. Ping DM I/D|USaRE|i J 49 

24 frog imerval Tmwr 6 95 

- P-mg Peripheral i/d£PPn 4 *9 

Piflff DMADwlra 7.95 

Pio® IrtlBhwri CftSlhtf 6 05 

ft!* OH CprupWto 29 95 

Ptbc M 76 «rfl/Dt&ll*^ l"1mlK4 6 95 

6-Hil 7lt-St*lB Fk- Q/ttlmnil Trjfts 3.95 

a-M Br-DmcPqnal Rjtwrmr ? 4fl 

a-Sul Bi-Dir«t*jnal fftuwnr 2.^3 

a Oil & aiHUHUl Rteerni 2.43 

Qcui L aiciMd hiiphtrii n^& 4 95 

Octal Lalciwl Ptnuhnijj Dmpi 4 93 

MICROPROCESSOR MANUALS A DATA BOOKS 


Slid MJi'-ji 

Usm Vasd 
il Hr Mjn-ja' 

1932’ inltl Out Sa> 1 1405 n. i 
1931 9 jI CM-HS Reck ilUiM \ 

-1. * 


ISttONar i nirriart Sno«-;6 


19D2 Nat. L'ftear book (135? pp 
mi N 4 S TIL Qaok |fiJ4 1?6 ) 

-- - --ib3m.'_■ - 

. jmms IJ36 pg r 15 95 
{641 mj | 7 95 

DHapcLHMI 9 95 


-DYNAMIC RAMS— 


iiiid 

1027 

4116N-2 

i11(N-I 

4116W i 

416IN-150 

4164N-J30 

HM5J0I 


MM57/D 


MU5290-2 
UM5PSD3 
HI 1290 i 
WM523D-3 


HOT 
3101 
210* 
21192 
Z111 
2112 
*l« 
2I14L 
2114-2 
2114L-? 
2H1 * 
2142 

21AB 


It 162441 (300nB), ... 

10 4036a 1 (25Dna) ... 

14 10.304.1 (lMfU| 

K 16.381.: (JOOns? 

>B 16.384!! t(2S0n^ 

IE 65.53fiid I rSDfB! 

13 65.538* r(200n» 

14 1024*1 

tt £048*1 (M5nH . 

IB lOMiil JaiOni 1 , M«4D9 
72 4098*1 ,200ns J 1 07 

IB 16.3041! riyjnEf 
Wt 16,384!! ■ 

It 16,384*1 250flB|i . . 

IE G192K1 1200ns; 

-STATIC RAMS — 

16 2«a1 ’ 


.a.*ff 

US B.'14 9S 
1 69-8/12.35 
1 49-6/16 95 

7.9S-HM.t5 
t Ifl ■ 6^54 25 
.49 -S,' 1.95 
. r49 — B/1.95 
4 35 
3« 
1 B9 -5YH 95 
1 EH - 8/12.95 
t 49- 8 /1*3.95 
1 83 


14 1024*1 

14 265*4 

IB ?5fiu 


[iSfftiH.P. .. 
j.450nii 8111 
(45Ch*j M05 


TUS4045 

6101 

MM 5257 

HK8116P-3 

HW116-4 

HM6I1EUP-4 

T489 

74C320 

14C421 

74C329 

74C3M 

?4Si*S 

MM 

745 2136 
745269 
83510 
S3S34 


IB 5074*4 
14 1024*1 

11 4096*1 _ 

14 409EJ.1 iFCcn 

" . (TUttl 

45&>t| 


(KBfttt 

zn&nSL.f 1 . 

'i&onsy 


14 1021*4 
14 4096*1 
It 1024*4 
72 256*4 1450w» CMOS 

IB 409Eil i450ns; 4D44 
34 204 Bt:B ii&OnsrGikWS 
J4 20*8*8 i ZOOns-t CI4D5 . 

raKmsUP CMOS 
[SftUI 3101 
r250*ii| CMOS [B551f 
I25DHI1CMCS 
35IM^CId«(4 
(25fc»| CMOS I I 
l3!Uni 30*85 
iBDmiDWlC' 

Whw 93411 
[36A4] 3101 
lS3m|0.t. £3*4181 
r&0*i|DC £7452991 


10 1fii4 

32 Jl6i4 
16 256r* 
16 1974*1 

14 1074*1 

1* (6*4 

16 256(1 
18 256*1 
14 16*4 

14 1024*1 

11 16a* 


MIM 

2768 

2708^5 

TM52516 

1MS2564 
TM52716 
27 IB 
2711-1 
2737 
27580 
MM2 784 
MH77043 


-EPROMS- 


1.43 

2.95 
.£95 

1.96-8711.95 
2.25- 4715 95 
2 25 8/15.95 
2 ID-8717.95 

1.95 
*95 
695 
»J3 

3 95 
i 93 

4 95 
.7.95 

6.95 

BS 795 

.2.35 

3.95 
3 95 
395 

1.95 
1.95 
3 95 
395 
2.25 
.3.95 
.2.75 


24 I024*B SMms'i EMDQ24E 


f4SiB 

74S267 

74S29 

■ 

74SI71 
745477 
M5-1?5 
74S474 
7434 75 
74 54'B 
745570 
745471 
7*6577 
745S73 
S?W3 

ran* 

67S123 

SZ5126 

6^130 

mm 


24 2D4&2 

24 *056*8 
21 5l92«a 
24 2848*8 

24 2O4&0 
24 »4»i» 

24 4336.3 
24 ID24i£ 

2t Bl9?il 
21 SrlRia 

■ PROMS 


450mi 27i6 
450w3 UMCJ532 

45Cln^) 


tnB 

3&0ni) 

«Mm»j 

IbRMI BlOfftfl +iU 

«n«i 


. 4.35 
3.3S 
.2.3S 
IK 
»35 
f3.» 
T.» 
4 .» 
e.as 

.9.93 

2.95 

■195 
19 K 


16 3l»S 
16 236*4 
16 Ji.o 
If IS6*4 
10 JS6.8 
20 512*8 
ZD 512*6 
24 512*0 
U 112*8 


pitQM o c. tmaft-ii 

MM r.s 1 6301-If 
PflDM { S 16321 ■ 1 
P9DMQ C $300-11 
P90M f S 16309 U 
PflDM I.S. 16349-1) 
PflDM □ C. 163481 
PflDM T.S f|JMl7S3«Nl 
PflDM a C {63401 


Zl 10241D FROM I S ITBF3S566:. 
IS ^17*4 FSQMOC 163851 
IS 2*4 PROM T S £6306; 

IB 10Z4K4 PflOMO.C - 

IB 1024*4 FROM T 5 
II J!>*8 PROMO C 
' J PftOUl.S (27S1SI 

^*ftOM 1 E 1.27819,, 
fROMOC |27E2D| 
^REIW T 5 (27531S 
- 0 127SI2I 


Zl Si 2*8 
II 32.8 
IE 356*4 
r& 356*4 
70 5I2H 


_ II 2044*4 PROM 1 S. £ TfiPJ^Sa 11 

GM67S1BM 24 1624/D HUJUC |82SlU| 
UM87S1BIN 24 1624*8 PROM 1.5. £638161, 
□MS751B4N Ifl 2041x4 -'ROM 5 C |0251B4| 
QMfi75i05H IS 2040x4 PROMT 5 (0S-1S5J 
0M8381WIN 21 ®40x4 PHOMOC |62&i!HJi 

DM875181N 24 2649aB PROM T. 5. £028191!, 


-DATA ACQUISITION — 


DC IQ Wduim DC/DC CiHWfln +5VD5-9Y 

MC347QP Tt nwp*anRwi AMP Sysimn 
MCI408L7 10 f 'MW/A DirnTrlsr l CuicOffil/LCN l 
MCI4D8LD IB D-bMlV8CpmmrreriDAC0S6flLDNi 
2D S-KAj'DDyvtria, I USB! 

10 6-0MP7A COM/brlO 71M|ln ] 

£1 0 PitA/O Qoonrtor Ifl-Cti Mplt, | 
AC- 5-1013 A AN 3l)K Baud Ua.1 £1 fl 19D,2) 


DTI 050 — Applications: Teaching aids, 

appliances, clocks, automotive, lelecommunIca- 
tlons, language translations, etc. 

TJia CT1Q50 Lx X siancrard DE^ITALKEH hit encoded Wltti 137 Bflparalfl 
And ueerul *CMda, Z iDnsa, and 5 dlMereni thrritlors. TTia 

worde and tenaa ha™ been assigns^ diecmie wJdrASA*s, II 

poeeibt* to ovttpui =mgtc words at wwds co/ioalena L«t Into phrases 
dr nvAn fieaLences, Tha '■vcHca'- puipul ot rtw DTTOM «a a hlgtil^ In- 
leUlgibls mala roIcb. Fenwle and thIWrfrn’i vok« can Z» 5 ynthaa. 2 - 
ed. The *OMb.ula*v Ja chOeen $o that It is applicable to many pre- 


The DTI USD consul* ol • 5*wch Piofgaaor Chkf., MM 54104 (l&plnl 
and two(2) Spowrh ROMs MI45Z164SSH1 and MM5Z’l6*55fl2(24-p1n] 
ak*HQ wllli a Mailer Word n»t am' 
diaaram on lb* ippDnltoii *h«i 

DTI 050 Digitalker™ ,, 


. $34.95 ea. 


DTI 057 — Expands the DTTOSO vocabulary 

from 137 la ovsr 260 words. Inti. 2 ROMs and apses. 

DTI057 ........ $24.95ea. 


RADIO CONTROL CIRCUITS 

M*apJ lo !/■* lor 

* Tdf a, I lobby Crx fta, robOlu. li Blni 

* Sunplar Blarme * Ifl dala link 

« finmgt* slid* prpjpctgr Dqnlrgl 

* CmMurrtT T*mDt» data link* _ 

* Enerpj-uHnai. femalely awllched liglillno ayalcini 
A complela B-chainnal d igllal ancodar and flA tranamlflar; low power. 
*1 frgquency gl 27«Ni gr 49MMi. a Field *trenoth gl iO.OOCkcV motor 
al 3 mcLotl. 9V uporaHon on Chip RF irtCi IlitOn'lrAramlltrt, Oh Chip 

a.O neoiflalor. Up Fa EQWHj cemier rrepuenev operator,. 

LM1B71H HC Enc&dsrJTrariEmillar Chip - St &S 



A oomplate F4F recatvarj'dacpdar, uaed at atthar Z7WHz, 40MHz or 
72MH*. II provides 4 independent thvnun whan us*d wllh LMItfl 
£2 analog, 2 dig 1 opcraiEs fK*n Istif I^V cells, Crystal controlled. 

LM1S72H RC RmcsI red DttCoder Chip.<Z49 

SR XI504 40.435MHz CryS1&KLM1&72N) ■ ■ *3,95 

SRX1505 4&.flWMHg Cryslel {LM1S71NI . . . $3.35 


*insgM« m 


fart Mi 


CMOS PrtCisan Trar 
SlopwarcRtlap, KTL . 

J'h Dq* A/D {LED DIM 
•t. DmultBovd, Display 
3Vi DqKAFfftLED Qflrti 
(C. Circuit SdvU. Dismay 
3« Dpi AID LCD On. HUE . 
JH OgR fij |> Ltc Chi HLD 
iMt Bsttsy YsA Inditistr . 
CMflS LED BHpmblUTrtW 
Slopwalcn Hrtp.XfL 


tan* OwalDf CiRp. JCTL 


704&EV/itrr 
7106CPL 

nflBW/mr 

7167CPL 
7iffTtV/Kir 
TltBCPL 
FlTTWt 
7Z6tHJ& 

FSHD’S 
72DbEv/mr 
7?ff6CJPE 

F2t)ffiEv/nr 

7267*100 

7Zfff*EVrKfl* 14 rue. DaumirCbp, STL 
Sa™™ QacaU* Cfluniar 
Croc* 6BRSn4cr 
4 rune C»ps SintriMlth CUT 
*hjRE Stop* jIeR Chip.-KTL 
»(holism CiimlarC A 
BDleirFiHq.. CouRlarC A.. 

IthffUfraR QbunlffrCC 

4 Wwt IfD UJ17D5WR Caunl*! C.A. 

4 Digit lO Ub/Dtrun Dftilidw C C. . 

LCD 4 fe Digit Hu Counlvf Ofn 
2 Digit 6 nr, Qkjiila, 

7220AEV/N;,r 4D 5 f UROlWn Cognlpr Chip. hTL 

— AND MORE — 

lmK)9 1 9837 nTEF tS(L Data Book .-]S6p, .. 


■Programmable Array Logic (PALS) 


72D«PI 
72MIPK 
72:5s PC. 
7ZPS£V/Kir 
12 (14UI 
72IEDIJI 


721AJ 
72I7A1P1 
12241 PL 


14 95 
19 95 

9 35 
.34 98 
.11 95 
23 35 
.16.® 

..2.25 

12 M 

14.95 
4.35 
7.3* 
5.SS 
73S 

15 3& 
3.34 
13-K 
14 » 
23 915 
.24.34 

v?.» 

10 H5 
.11-98 

10.* 

.29.* 

74.95 




Q Subminlalure {meets RS232) I Solder Eyelet/Wire Wrap Edge Card 


CA301DH .99 

CA0893H 215 

CA3ff23H 3.24 
CADD35H 5* 

C4303SH L34 

CADQfl&V 14 69 

C«05W 14 3.21 


16 3.25 
CA306DE I .S3 

CAJQfltri 10 14fl 

CA30B2N 16 1.49 

I.JJW3N 16 l ig 


I’. *3089N 16 1 E9 

CAmflfl 10 I If 

CA3133E 0 l 49 

CA3148E ■ 99 

CA316CH T 95 

CA34Q1N 14 59 

CA36DQN 14 3.95 


ttHcrtBlMa _ Wei 

3 PlaflUH 1179 

| Pin Soc lLri 1 SI 

15P*PMg 195 

15 Pin Epl in 2.04 

2S Pin Plug tMflflls RSZ3Z) . 2.49 

25 Pin Sot km fMoeli RS2S2} 3 25 

25KnBh;hi0naMFlug 4.95 

28 PVn higW kngli SncKH 5 n 

37 P« Plug 4 34 

JT Pm Sdtkil 6 K 

58 Pin Ptog 5 35 

5gft»SKXN 5 96 

-Accessories ---- 

Hand lb DE B Sj-mi Cnfiriitlbii 01 1 9 

Haoff it* DA-15 Serial OdrrhId 1 i 1.29 

H*o<l M* MIS S*rl»i Cnnwaurp 1 ZS 

H4*d ft* DC37 Sir til CHRRIEIuri 1 19 i 

Hoad Mr ffDQO Sirin Cnnnidnri 1 40 

2 IEI4wi iBNtig EUnMIHl 1*1 fliM* 79 I 



10/DS SE 10/Jfr AH Sflldir Eyslil 1.* 

2Z/448E 27/44 156 Sildm Eyelet 2 45 

2Z/I4FC 22/44 146 PC bB»*13 Mil) * 

54)710630 5A/1M 175 Saldir Eysltl 9.04 

2Z/44WW JZ/44 156 Win W^ip - Li¥N3 4.* 

67631^5 72/44 1S6 WW | Pint 90?6i fffli I4| 

B40M U/1H 175 Win WTiB - Lldi-3 7.95 

fl-661-2 54)7 IDd 125 Wht Wrifl • LivP I 0 * 

RF Coaxial Conn&ctorfi 

Pjrlrt C'lltilplHirt Piilh 

PLZ5B UMF Plus ■ I B9 

3.8230 UHF Finn BiCiplidi 00 

FIL25B 69F Eluqhl Adiplir 39 

UG175 ■' IJ UHF Rldu^ nj mti{i||r 43 

U5BB/U 9NC Plug 1 40 

U £00/11 BN£ Jici 1 69 

UB3D0/U fiNC AngliAdiplw 2 44 

17C26D/U ■NCFlUfl 1 49 

dQ1D94r8 BNCBuM.nili0if>4pUdi .00 


mpun MHJH Main luiay, H,pr> Og^tf) 05 35 

Hn 12■ Ippul XND'Ofl tklln Array (High UvIpuSf 5 % 

Quad 14-lnfful 0ND4HH Cals feray (H*gh DuRul i 5 35 

tor 10- mpm Abff-ORi-mdM to* Arr*y (Lflw ffutpui | 5 35 

Ha* 12-lPoii) 4HD-QR-Inwrt Gala Array (low DulputF 5.95 
-Quad 14-|now1 AhD-QA- ln»wt S4ia Array | Lo* Dulpul) 5 95 

DctU IB-input ANTEOR-lmrarl toe Array (Low Qulpul i 3 35 

DdM 16-rnpui Regitlm ANEI-Ofl tor Array 9 35 

Mb* 16-Inpul P«qiaur AD3-D3 toa Array 3.95 

feadi 16 mpjl Htgubr Ait& ORGali Ajray 3 £5 


\mn 19fl2 NATIONAL PAL Data Book £175 PI . SSisI 


74C80 
74COZ 
74CD4 
74 CM 
74C10 
74C14 
7+liKi 
74C3Q 
74CJI 
74C42 
74C4B 

i4Cn 

T4C74 

74C05 

MC86 

T4C89 

74D3Q 

14C63 


74C107 

74t151 

74C1W 

74CIS7 

74CLEO 

74001 

74C1SZ 

74063 

74CI&4 

74CI73 

74074 

T4Cl?5 

T4CI32 

74D193 

'V. 


2.49 
3 49 
2.25 
1.19 
1,f# 


1 19 

1 vf 

1 49 
1.69 
1 39 


74C221 
74 C 246 
74C?44 
746378 
74C874 
74C901 
74C3CO 
74C906 
74C9H 
74C91Z 
T4C915 
74C61/ 
74C98Z 
74C923 
74C924 
74C9Z6 
BDC95 
•■'• 


4.49 

4 95 

5 £5 


C340OD 14 

CP40fft 14 

CD4M7 14 

CD4DGG 14 

CD4W7 14 

CCWOftff 10 

CD481Q LB 

£□4811 14 

C-&4QI2 14 

£D4Di£ 14 

CD4D14 IB 

CCADHS 16 

CCWDrs 14 

CQ4DLT If 

CD+Qtfl 16 

DD46I9 16 

QD4628 16 

DD40Zt 16 

D84QZ2 16 

CWffiJ 14 

6D4M4 14 m 

CD4DZ5 II 23 

£□402)5 16 2 4S 

CM27 18 .45 

QQ4O20 16 69 

CD462& 16 79 

CD4DDD 14 33 

1.95 

^CWODf. it 89 

I Mqtf ■ Citilag) 


CD—CMOS 


^D«35 


£0*042 

16 

83 

CM51U 

■t 

D9 

0 phi LP 

-11 

.14 

r n 

0 plhWW 

.49 

15 

*7 

£□4048 

10 

70 

£8*511 

10 

58 

14 ph UP 

.IT 

It 

.14 

ID plrnw 

-0 

42 

.59 

CD4044 

16 

29 

£04012 

16 

B9 

16 pin LF 

.It 

IT 

.11 

14 pin WW 


iff 


CD*846 

If 

83 

£04514 

24 

1.78 

U He IP 

ifl 


n 

If Nh WW 

.« 

B5 

,61 

£M47 

14 

83 

£□4515 

24 

ITS 

23 pin IP 

.38 

2? 

H 

10 pm WW 

n 

10 

73 

CD4D40 

It 

.39 

£□*516 

IB 

99 

12 pin Lj* 

.01 

IB 

.26 

26 pm WW 

in 

1.® 

n 

C&404B 

16 

.38 

£04515 

IE 

.93 

24 pin EP 

93 

a 

tt 

TT pin WW 

1-0 

1.19 

1.16 

£04858 

16 

39 

£04519 

15 

83 

26 pin LP 

.48 

.ST 

.35 

2* pin WW 

l.TI 

1 23 

1.10 

£041081 

If 

T§ 

CD* 580 

15 

73 

56 Pin LP 

*1 

40 

M 

7i pin WW 

1.59 

1 58 

1.0 

DD4Q52 

It 

79 

£□4525 

IE 

1.19 

*D pin LP 

10 

46 

d 

36 pin WW 

1.0 

1 10 

1.0 

£□*853: 

10 

79 

£0*5Jt 

11 

1.19 

— Soldorlail Slandaid Tin A Gold AJ*b Avdl labld — 

44) pin WW 

1.99 

1.08 

1,76 


£□4059 Ji 7 66 


CD4DG6 

CD4-3ES 

CD4073 

CD*fr7l 

£04072 

CO*823 

CD4U75 

CDVD7E 

£0*076 


CEHD3S 

CP4MK 

DD4507 


CS4M2 14 
OW5« H 
CD45&3 10 

£04864 14 

£04728 IB: 

«M7J1 10 

MCI 444)9 10 
MCL4418 II 
MCL4411 24 
MCF441Z 15 
MCI4418 16 
MC14438 14 
M£14530 10 
M£i484l 14 


I 19 
T3.K 
1095 
it.® 
13.95 

7.95 

ri.® 

1 iff 

1.19 


1C SOCKETS flr 

Far Socket Required, See Column After The 1C Part No. 

LOW PROFILE (TIN) SOCKETS WIRE WRAP (GOLD) SOCKETS 

LEVEL #3 


SIO.M Minimum Order — U.S. Funds Only 
Call lor nia Residents Add 6V*% Salas Tex 
Shipping — Add 5% plus SI.50 Insurance 
Sent! S.A.S.E for Monthly Seles Fiyer! 



Spec Sheets — 30c each 
Send £1.00 Postage lor your 
FREE 1983 JAMECQ CATALOG 
Prices Subject to Change 
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130001 1 aaa Nat- C MOS Book >,bze pg .1 . ... M.95 | 


TLQ71CP 0 79 

tLOTzcp i i.n 

TL074£lf H 1 » 
TLOeiDP B 
TLOMtP I 
TL884CN 14 
LMMlDX I 
LM302H 
LM304H 
LM535H 
LM3&7C* t 
LMMOfl | 


LINEAR 


i 19 


).» 


|.MHOOi 0 

LM311CH ■ 

LM312H 

LM317T 

LMUTK 

LM310O4 I 

LM319N 14 

LMJK)0-5 

LM320K-12 

LM328K15 

LM32QT-5 

LM3MT42 

LM320T-15 

LMJ236 

LM3Z4N 14 

IM337T 

1M33BK 

1MJ39H id 

LMJ4QK-5 

1M14DR-1J 


(Ul40i..l& 

LMM8T-6 


LU34Ebt II 


LU85DK 
LF358H 
LF356N 
■LM370K 
LM373N 
LM87 7H 


4® 
J ■ Iff 
1 1.18 
14 4 4» 
II 3® 
14 ■ % 


LM381M 14 1.70 

IU882N 14 139 

LM364H II 1.79 


Ltt30fiN-ff 


TL4»CF 
NE51QA 
NES29A 
HE581V 
HESMH 
NE54DH 
NE&44N 
NE55DA 
N6S65V 
LM556N II 


16 2® 
I 1.19 
II 4.95 
II 2 95 
3 2® 
095 
I® 
14 2 * 
14 1 * 


10 ! 95 

11 1.19 
1.49 


MBTfldt 

LM7Q3DS 

LM7MN 

1M710N 

LM7Hh 

utran 

LM733N 

LM739N 

LWJ41CN 

LM747K 

LM748A 

LMF316N 

LH14&0CH 

LJ4M88IM 

LMI4SW) 

LMI49ED 

LMISOD* 

LHLBS9H 

LMIBB6H 

LH2802T 

LM8tSSfl 

L 1*3900* 

LM39G5CN 


14 1.95 

It l 4fl 
10 195 
14 2.85 
I 49 
It 1.89 
1* 53 

I 1 19 


LMJ9E4N 

LM8310H 

LM8918N 

BC4186N 

R£4151NR 


IB 8.49 
Iff 8.4S 
II 3 *3 
14 1,28 
I 195 
14 8.95 
LM13808N I 1.19 
LM13600S 10 1.19 
miu*!^ 


130003 1982 Nal^ Linear Data Book (1952^1 .111 




522 BYTE April 1&S3 


Circle 221 on inquiry card. 






































































































Portable Speakers For 
“Walkman” Style Stereos 


KEYBOARDS — POWER SUPPLIES 



Portable Stereo Speakers with Carrying Case 

Alter fihflnng, skiing, jogging or any cthnr outside zcinrliy, ju=i plug 
Ifieae portable: St-fir-fi* spna*:«$ into yoyr 5iprng and yrtw and your 
inamJa, can anjgy ycsir larartla tapes reproduced-Dy these lull raitge 
spea^era. OreaL lor motel rooma, the beach. ot in your car. Thgy 
weigh iiuatllbj.snd mnasurg 51’H x 4J|-W a 21'0. Thi fl uml uses s- 
x 5 r Sobm speakers wllh a 3 oz. magnel. Speaker system include* 
Iwo speakers, a camylcfl case, auxiliary spank* ednnbclpr cable, 
and signal connector cable. Uses 8 ' AA‘ bal lanes. Can be vaed wllh 
bom portable sfeTeos shown Palo*, and Is compaliftle with moal 
mlm-pQMafrlr SlntaO Lassnlles and FM fllwrog anils 

Part No. TSU-012. .$29.95 

AMa a 8 AA Alkaline Batteries 8lor$7,90 



Stereo 

Cassette Player 

with FM Stereo Tuner Pack 

• Lightweight Headphones 

• Cr€2f Motah Normal 
Tape Selector 

• Anti-Rolling Mechanism 

FEATURES. - Blue carrying case, ahouMer atrep. bell airait. 
IHjhpujHghi headphones. FM slew luw pack & Inslreclron manual 
* Talkline ■ Tune teieciot * CrDJfMitliil . 1 Normai tape **laci*r ■ LED 
operation Jndlcalor ■ Bulll-tn mlc-rophooe - Slop.'ejee1, play, 
rowrodi'revisw. fas! forwardfcue, lepeTradro selecSor functions * Vol. 
CQtlLrol ■ Ext. puwfri Input fack * neadptiemn |ACk ■ Autg-stgg 
mechanism (abate aH player when tape ende^ * Anti-rolling 
mechanism Iprovenis sound Irom quwerlnp when werurnD. loggmp, 
elc ) * Weighl: 13 pi, * Requires A AA baUfirru!! jnOt iracludodj * Sire 
B-L U'Wli T-irfi-H 

Model TWF-0G2 ..,$69.95 

AM3 4 AA Alkaline Batteries .47S3.95 


A 


CREDIT CARD 
AM/FM RADIO 

World's Thinnest 
Stereo Hi-Fi 

This Is a pockeleWe AM,'F M atsrso radio with a folding stereo head¬ 
phone H weighs iusf 5 oz, end maraufes ^ ‘L x 2t“W X 'i'Thk. 
Centra a complnle wliEi radio, headphones and headphon# case. Uses 
two AAA batteries (nal Included), 

Part No* TCR-8Q9.$29.95 each 



JOYSTICKS 


1 C ELf 5K Unur 

JS ’ 5K TanfirPuti .... 

S5.Z5 

jt,i nnic Llimr 

JS 1D0K TBaetPilla . . , 

£4.95 

JS-1 50K TaparP(] , s 

$4.75 


JVC-40 im 1*1 ™" Cpft - 

js-sh -iPiciurodj trailer in Cass. $4,95 

JS KNOB Knob lor JS5K,100K,1 &0K.£.99 ea. 

J VC KNO B K nob tor JVC 40. £. 99 ea. 



JE300... 


Digital Thermometer Kit 

Cue i sen sera — switch 
ggnlrgls JtSf Indadn'C'utdgg' 
or dual monilorlnfl — can be 
extended lo MO tee!. Con- 
UPuOub LED 4' hi display- 
TUu^e: 40'F lo igflT, -40 - C 
la IttrC. Accuracy il‘ 
numinkl Calibrate io> 
FehrenheltJCelelue. 
— Simulated walnut case. AC 

.A/, wail adapter included. Sizti 

. 3>y b BIX X 3X'H X 1 VP. 


BOOKS 

NATURAL SEMICONDUCTOR - INTEfiSIL - INTEL 

30M1 Nalkinal CMOS Data Book (19Bt) . M.85 

(WD £-ape&i 740, €04000, end A.'D Converters 

300Q-2 National Interlace Data Boahll&BO;- 10.95 

(704 pagesf DP, DS4W0. DS3600. DS5700, etc- 

30003 Nalicnar Linear Data Book fl58-3) Si 1.95 

I|i37e peansj LM. LF, ABC, DAC, LH Serins 

30004 Nfl lionll Sarins AQ — Eganl L«r*l Computer (198D0 . 14.91 

j!24 page*! 

SDOOS. N*lion-t TTL Logic Dmlm Qggk (1W1) . . H.9S 

1634 pages^ 7400.LS.L H.S. and DMB300 Senes 

30006 Above (3) 30001 T 3,5 as set .. $24*95 


30008 NafJdnaE Memory Data BfrOk 11900) 5095 

|4H paqesi RAMe, FiGMa, PflOMa, EPflOMa Series 

30009 Enters il Dala Soak <|19031 .. 59 

11 3SG pages! Complete linu 

00910 WsliaoBl AudiWftedlo Wendhgok IIBSO! $5-95 

1240 pggg^j Prg-Amps, AM. FM A FM Slored.. Power Amps 

30911 katlona I Lfn«ar AppllgaUgm Mjrrihggk! 19flQ| . 116.95 

i73B page*] AppliPklion Males, Linear anefe, etc. 

3001 2 N atignal PAL Data BceH (1992f 15.95 
Lint pageei Data Sheet, pAL Deangn 

30013 Zilog On I a Book [1053] 17.95 

[64i pages] MrcrbprgcMaars and Suppgr] Chip* 

OibiOO Intel Component Data Boo* [1992!. . 314.55 

[1406 pg.l Full data siseeis lor inlet'* producla livcl mem. 
deltas, mlcrcprcc., perlph. £ Ind.fmll producla 

205H1D Imel PerlplieraE Deaign MandEnrok(1991) .39.95 

(USB pages! Pull dele sheela, application notes Ice tnrei 
nenphgral device cgmponnnla 


Universal 



Computer Keyboard EnolasLiras 

'' 9; t'' Blank Desk-t up tncteuras 
arc dKfcigneJ Em *it P iWdllh:!( 
Imn Hlflti Slrpngth«KWy mpfliO 
and places in mac-ha brawn linlsJi. 
Sliding :e.u /btLiam gaud, tor M'vir. 4 -.' 
cwnpnnsn; access' Top/twil pane's 055“ 
thick sum. aJaoiof l>t» 1200 limsh msknini 
cnkir! hr tzsl pjml odhEsinr Jhr' mmlificnlii 
anted H ‘ 


m pa n a h lor c mu mg in I tsency 




DTE-S Panel Wldlh 7.5".$24-95 

OTE'11 Panel Width 10.13" . . .£27.95 

DTE-14 Pa nel W Idl h 13.5 ".$29.95 

DTE-20 Panel Widlh 19.25^ ..£34.95 


ui c 

L DTE 

V[ 


17%*L a 6^W i; 1t‘H 


TB^'"L x 5t-i"Ws 1\"H 


n'Xx5*"¥«Jit-3ffl' , U 


iiiiXxtivwx iyn 


3-L H3"W K HVH 


9y.'Lx4^Wk 1VH 




DATANEtlCS 73-KEY KEYBOARD |ASEII| 

Ddlj Entry kiybolrd uua MM6T4D BEE.-'N nncndm chip 

I i-kny numHic kiyptd. SAIT iwmminn 24- J - 

Part No KB2B1 Ifto 9H-M E-Oeunl 


Apple Cempetible 

wA\. 73 Kiy KAybaitd hili>Bi 

' L -udei psn«til 

$49 95 each 


MICRO SWITCH B9-KEY KEY8DAR0 

Oltl EJVIrr Knynwrd Encoded Qulcul H-hil Parhldl EHC DIE. 

DMd CnnuacIlDn CampWH rr/Pin Cnnrratlinn Oin anlly ha 

Pan No. KB69SD1Z-Z (Fits into DTE-20 Enclosure) £19.95 each 


MICRO SWITCH S5-KEY KEYBOARD 

mrd WkwilM Kaytaurd . 2 B FtO E4H & 

II QWEBTT Addttwiul Mty Pads lor Cam 

Pan No. S5SOI 8-1 


Hl-TEK 50-KEY KEYBOARO 

$PST IWrlthlhg. mtchjnicsl rnmmlilhiL hi 


Part No. K-50 rFlIs ffTE-H Enniwura) 


j. thjrtoir may kiywei Kai^urd it ddl mauniad 

ittkiaf. 

£19.95 each 


Hl-TEK t4^ET NUMERIC KEYPAD 

SPIT xmttlaip. CMrCUi gray LTycipt, UttMl Hl-TEK K-5B HaybDtld Hhniad dh 

pnnlid [*cun beard 

Part He. K*14. $9.95 each 


ALPS 29-KEY CALCULATOR KEYBOARD 


mnchimral SfST JWhtlllng, 22-®in Kpt 41 

Part No. KB 297040 ifiis ote-ei Ehcnturi! 


$4,95 WCli 


PDWEfl SUPPLY 4 5VDC <g> 1 AM P REBU LATED rnawiiw r«h 

Dulpitfl 4 5VbC ® Ifl lalsp +30VDC) rnp Input TISPAC »Hr, Mnna | hlrck f U»jrt I iall-BiiClesad 
Lisa EII .3 trod, black piwar said. 5%"W k t"D i 2%"H Ml. % Id* Ma sJmt iad 

Part No. PS5T04 $19.95 each 


PDWEfl SUPPLY f 5YDC w“3 AMP REGULATED 

hapuli 1I3VAC. 47-440M3. Qulpui 5y(lC Ad|UStj» /fx 3 amp, 0YDC J,3 imp Adjuilnhla cut- 
rani limit. HlppFe & Hefta. EMtf rms. 5MV p-p - 2 maiinunp mrram ui mgagured $Jii 4"Wx 
4'.y"L A 2-T/16"K - Hi. Z Ibi. Data ilHBl Included 

Part No. QPS-1 S2&.95 each 


POWER SUPPLY 4 5YDC © 7.5 AMP, 12V0C @ 1.5 AMP SWITCHING 

Input: 115VAC. 50-GDHi da 3 ampr 23WAC. JUlHz ® I B amp Fan vMVpnmr lepply ibIbcI nalt- 
4has [1t5rj30VAC| Qnieuf IVDC $ 7 l amp, 1ZV0C ©1.6 Mtp. itt. M card 11 M"Uf i 
1J1fc’ l Ba»"K, imfli 

Pari Ua FS94YP. $49.95 aagh 


POWER SUPPLY 4-Chanrel Swllching Power Supply 


put: 9(M3flyflC 47-440HZ. dutflul + MIb£'®‘bjL -HOC & '?*; 
Una raq.: iOL2-lt.-- ' J ““ - 


1ZV0C « 1A.-IZVOC ft 14. 
b. Hippla. □enr.V p-p. Lead raq ±t%. Ihar»na« pralafllFM. Pdj: SV UinM- 
l"L I 1-7/8^14-15/ 1B n H Ml Vftlha 

$69.95 each 


putx IB* l-a/l H L I 1-T/STtf 1 4-tSv1B"H. Ml 1% Iha 

Part Mo FCS-694A 


POWER SUPPLY Adjustable Switching 4-24VUC Id 5 Am pi 

4-74MflC: BVK <Sl BA, BV9C & 4.14. 9VtC (t 4 I A, 1ZV0C ^ 3.3 A. 1HVDC ftl.Ul, 24IT0C 
si- ,5k. OUBIidllaqa PtflUtliM. Input. 115VAC 50/BD-HJ. D-^lmit VtliaUnrtt wllhln 20mV, A.25X x 
t.Z5"W I 2.25"tf. Wt. 3.25fei. 

JE224KR...£70.95 each 

JE2Z4A feu*«MtiMtHf £90.95 each 


64-Key Keyboard 


CA153A , ..$69.95 


95-Key Keyboard 



C A154 A.$79.95 


CONTROL 

DATA 

Data Entry 
Keyboard b 
P arallel Output 
FT? SWeJdml Base 
SFBT SwUcblrgi 

ASCII 

OUTPUT 


104*Key Keyboard 


CA148 ... $99.95 


80-Key Keyboard 



CA150C.$69.95 


Color; keycaps: black, blue, red • cover: black wibeige base. 21"x9"x3^ ". 6lbs. 


BUG BOX™ — 30 imJIvidual camparlcnonis 
- SSoraa 6D B-pln or 3014- or IB-pin DEPh * Bug rugs 
wjL included * Clear piastre- cover iSidw 4 l<oefcs 

■ Cover markvl w^numbera 1-30 * ComparUnenE 
atz* t ■ X 3.7S” H .5 > deep ■ Sox sirar 4-9“ x 3.3 - X .6' 

■ Weigh 1 : 1 75 ui. 

SUG BOKTm 

PlnaH apeciiy color code: Bfue, (Fip Hod, |Wj 

WWlr. |V| V^llOw 

Pari No.lCckr Code_QTT PRICE 


BUG BOX™ 

STORAGE 
SYSTEMS 

&UG CAGe lr " [8OC-401 •_1 wUh Bug Quxea 


1 




5 3.2V 


BUG CAGETM —= 12 locations store Sug frexes. 
Big bug -Bojcex nr Bug Tray* - Modular and in¬ 
terlocking » Heavy duly Injection mdld*l plas1«c 
■ Each cage Ha* 6 elip-on locations ■ 2 r.egea p*f 
pkg- « CLiga *D«: 5-tte' x 5- x 3-7(B “ »4 carers 
avaMabJe — plcuam ip^tiEy coIck code-; (B[ Blue, [fll 
Red, |W1 White. <Yi Veiiow 

Part NoJCalor Code_Prkja 


SGC-GDi-C 12 Cages [5 Kw. ea-) $ 11.9 5J pk g. 


BUG TRAY™ — Srprcs in Bug Cage * Malden* 
piaalrc * Three alylee: Opee <i corriperlmenl 304“ x 
4.6' x .fl'L Vefiical (ScormparLmanla .5“ x 4.B' < .fi x 
and Huriiunliil (fl campiirEni*rit* .4" x 3.05" x . 6 ^ 
* Idea! tor toeis, hardware, cempeneni^. etc, ■ Tray 
alze. 3.55' x 5.05 “ x . 6 “ * BEac* color only 

part no eescsipnow_ paice 


BTH-001 norinonlai &ug Tray ll.SS 

HTV.QOT Vnriical Bug Tray.1.95 

BTO-OOt Dfien Bug Tray .1.15 

STX-W3 1 el each Bug T rar [3j 4.9S 


BUG BUG T « — SlaDc discharge peptecLkm lu 
CMOS and MG5FET device* * Pre-cut Eo d>men 
siema Ol BLK5 BflK il * K M r \ 

Pan No. 


3Btoem nclangias lor Bug Box St.M 
5 (cam rec, fur LSI Big Bug Box 1 .SB 


CAGE KEEPERTM — pins, ealiima at Bug 
Baxfla an Bug Cage Price 


. Si.B-Oipkg. 
e.saipkg. 


LSI BIG BUG BOX™ — Designed to store 

largo EC'*, Hesisloro, Capacitor* and Di-edas * Divid¬ 
ed mro three cumparlmenEs measuring 1 " x 4,15' k 
. 5' deep *T7tree vedlcal and three horliBhral 
dividers muludad - Hug Rugs ool included * Bok 
sna: 4 S' x 3-3^ h -*' « Weight: 1,75 Or. 

LSI BIG BUG BOX™ 

Please specify cufor co*r (Hi Blue, (fl) Red. (W|< 
White, (Y) Yellow 

PAST WQ-fCOLOR CQQE_OTV PRICE 


> ... 
i 


|.A5. 


id 


ia 


BACK PACK™ — Sell-adhesive labels for the 
back of IC& * Shows expel Inlnr-nnl logit in relalion 
1o 1C pine »532 labels In each package (InciuUmg 
Acvcial blank :*beli|-' Each, package lor S, M, IB. 
24, 20 and 4t>-pin |Cm - Combo package inoludea 
I.DBi laoaia lor TTL end QMOS 1C* 
- Microprocessor package -contains 7-4-4 labels. 

Perl NO._De&cripltpn_Prina 


0PT4M2 TTL 

BPC.012 CMOS ... 
BPM-012 Combo . 

BPU-IH2 Microprocessor 


, S7.95 


BUG TAGS™ — Sell-adhcarvo, rusy.iciToad 
labot* lor marking Bug Gox and L&i Big Bug Son 
■ Mp$i pnpulai eomponente 

T. PfifCE 


PAR.T NO- 


DESCRIPTION 


BIT-KID 


BTC-M3 


TTL 


I4.9S 


BTM-600 


LS S eh altky 

Special 


MORE BBS TAGS AVAfLABLEI 


* + * BUG BOX SYSTEMS INTRODUCTORY SPECIAL * * * 

Tour C(IMS' rnulK W ihti-ltJlK Inwidu Z-Ben HZ kKijlnni|; S-Hu^ BfiBi; 3-LEI Big Hug B44AI; I hwllflhlil Bug Tuy 
1 t?xn Bug 7ny: 1-nrllUil Bug Tray, 1 pti.ugi Hug Hug Ini rhyular lug HUi4t: I pK4|gi Bug Bug Nr LSI Big &UD Hs*65 1 

pK44gu Mim Laliuls (0M iatn|, Cfllar. Bug Buxfli ami Canai - Blua. Bug Triyi - BIrlK 

SP- B JG Reg u I ar i,r m n h v>iu« 359.41)..5a le Price £49.95 

SP BUG AS Anll-Slallctneiflii value 167.451. Safft Price £59,95 


£10,00 Miniirtum Order — U.S. Funds Only 
California Residents Add flV*% Sales Tax 
Shipping — Add 5% plus $1,50 Insurance 
Send S.A.S.tr tor Monthly Sale s Flyeri 


Spec Sheets — 30c each 
Send £1,00 Postage lor your 
FREE 1983 JAMECO CATALOG 
Prices Subject to Change 



Order Electronics, Worldwide 
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8K, 16K, 32K, 64K 
EPROM Programmer 




2708,2710,2732 * 2764 EPROM Programmer 

JE664 EPROM PROGRAMMER 

BK TO 64K EPROMS — 24 AND 28 PIN PACKAGES 

SeH-Cortlajned — Acquires N-is A-ddlLlcmul Syalaitt* lur Oparalhm 

' hflgrimt vxMilu juU chnnLi hr prupuly mM EPHCNl * Emulllll: PflDHi 
nr * HS237C tqmpuinr IMN1K4 Iff Whlng > pr&SIJm Hading: * Lflfldi dilx 

Inti MW bv kaylurd - Changnx. dale in RAM hr Xvyhnir-d > Lails BAH 1™ an 
EPHDM - Cropirns ErnDM l Inr cunlvnE dHInrnmpvs » (HNOMr * PneMr tn- 

put 113VAC. sear. -4 i I|W pawtr EflaMimpixin ■ EnclDivd CNar-E4drdlnd1ad 
light iin pjnai^ */mi>ldtd manhi mown mid plieni - Slit ui-WL j tlk"D i 
3W-H 5V. Iht 

JE6B4-A EFROM Programmer . $995,00 

fesflmbNd A TbeIehI I Includes iMiBfl Ucdulei 

JEMS - BS232C INTERFACE OPTION - r* jehs b5232d™« 

Dptc^ nppipronis csetpulBr «cbk lo IIh Jtfi&4-& ham Sempla HJhivarE wrhr«t In 
BASIC -pr&vldfld 1DI TRS-BO* Mddtl 1. LDrtt 11 Cumpulti n.iuH IHfr. HS60 lYwil 
L^lh n lull - Add parity Sldp Inis 3 -DpIiUh uiay be aHajilml Ip ohur KirfClluri-. 

J E664- A R S EFRDM Prup W7JC665 dptUn $ 1195 - OD 

Asrordfakg and Teimt rlrokidn JMUiA Umlim) _ 

EPROM JUMPER MODULES - Tlw j«u'* JUMPER MODULE(Ptramll 
ly Module I is a plug-m VWulfl Ihei piv-*els JKtH igr prupor pra^dmmrw p-jtas lu 
Ins EPflOM A Kunllgurus EPftOM McWt canrsclmm Fur Ihdl peillculst EPROM 

Part 

Nq. EPROM_ EPHQM HMlUFACTUFtEfl_PHICE 

JMOW 270B AMD.MtAxob.NahonaUniBl.Ti |14.B5 

dMtSA 271fi.TMS251fi Intel,-MdlDifl"j >va’rfl.‘ik.NEC.Tr JI4 9S 

JMta 1KS27I& Muloma. Tl (+5.-42, +12) Jtd.JS 

JM32A TMS3S3? Muinfoq.TI (14.95 

JU32B 2732 flMD.Fu|ilflu,NEC,Hirathi tnldl (14 95 

JU04A MCMfiflTSi. 

MCM-5BL76* Vtulnrala *14 Si 

JW640 2?&4 mml . J14 95 

.IU64C TMS2664 Tl SI4H5 

6" Floppy Disk Drive 

• Shu g arl SOI Ft 
compatible 

• Single-Sided 

• 77 Tracks 

• 4 GO J 1 BOOK Bytes 
Capacity 

• Industry Standard 

Tfw FDD1M-6 8' Floppy Disk Drlw llndoatiy Starsdard) lealurea 
alnala ot daubla denaiLy. Recordino mode. FM alngla, MFM douttla 
density- Tran*ri?r rata: 250K brtjljar. ninB^ donsily; sow bltaffepp. 
double {lenaily. Tire FDD10SLB Js Ekeal^ned to work with the aingle- 
eldrd *oft 3Ectdrud IBM Diskette I, or Uq. disk caaliidg# Power- 
1T6VAC ft SftC&Hz, + 24VDC ft i ? amps max,. + SYOC ft 1.2 amps 
nt&k. Unit as pictured abow^does not liudude case, power supply, or 
cables;- Slie: LOS'W k 14 "L x 4.5'H Weiqtlil 12 tbs. IrKl. %.pg 
maamial 

Pan No- Prtea 

FDD1Q0-B Buy 1 for.£269.95 each 

FDD1DO-B Buy 2 for.£259.95 each 

FDD100 8 Buy 19 tot .$249.95 each 

SYa” Mini-Floppy Disk Drive 

FDR TR5-8D MODEL I (lirdustry Stand aid! 

FeaHiros single nr dnufclp chuvaJy RoCprtJkig ^^Cu'rp. 
mod-o. FM alngle, M FM double Ceoa-lty Riower- ^ 

+- 12V DC (i DJB-VJ 1, 6 A max., 4 5VDC | ± D.25V) 

C flA max Unit a* pit. at tort (dpe* not fcncH. 
case, power soppty. cablsst M- bp- dale bodk 

ind. Wl. 3Vi lbs. Size: 5’A"W X B'D X 3% 'H. LiflHw. 

Perl No. Limited Qusniltf! Price 

FD 200 si 79.95 

Single a-ided. 40 track's, 2S0K byLes CBpacily 

FD250. $199.95 

□gub-ln-aldmi, 35 tracks, 42-BK byte* C*p*Cl1y 


EXPAND YOUR MEMORY 


TRS-flD to 1GK, 32K t or 4&K 

"MBdHl 1 = From 4K to 1GK Requlrai (1) One Kit 

Model 3 = Pram 4K to 4&K Requlroi (3] Three Kiti 

Color = From 4K to 16K Requlrai (ij One Kit 

"MaWH I aqwpptd allh [ipjniun Bn did up Ip 4 flK 1 m Klip Higulrel 

— On* kh RaqvKM hr okx 15K <i Etjuaikin - 

TRS-1GK3 ‘200ns for Color & Model III $12,95 

TflS-16K4 *250its for Model I S1D.95 


TRS-8D Color 3ZK or 64K Convorsion Kit 


Kit cornea complete with B each ( 2000*1 &4K dynamic RAMs 
and unversian dopumantelipn. Convarls TRS-flD culoi --oinpuie^s 
with D end E circuit boards, and all new color computers to 32K 
Mrnor modiflcaHons ol 3?K memory will allow the use of all fr*K ol 
I hi; dynamic RAM. 

TRS-64K2.$54.95 


D 


Sprite-style Fan 

* 36dm tree air delivery 

* 3.125" sq. x 1.665" depth 

* 10 yrs.. cent, duly al 20^C 

* 115V 50l60He 

PWS2107U SEZfLZm 
‘PWS2107F ft*w . 



Muffin-style Fan 




* 105cfm free aii delivery 

* 4.GE" 5q, k 1 50" deplh 
■ 10 yrs. coni, duty at 20 “C 

Impedance protected, ambients to 70‘G 
115V 50160Hz T4VY Wt. 17 oz 


M-U2A^1M nny. 


£9,95 ea- 

$14.95 ea 


Mostek DC/DC Converter 
+ 5 VOLTS TO -9 VOLTS 

inpul. 4 5V. Output .gv (r^QuIaled) ft BthnA. 
Prmtad olrouU mounting. Specification* I net. 

□CIO.$2,95 ea. or 2/£4.95 J 


Circle 221 on inquiry card. 


BYTE April 1963 523 
























































































































master charge 


Do Kau Computer 

Products, 


VISIT OUR RETAIL STORE 
AMO RECEIVE A 5% DISCOUNT' 


EPROMS 

1702 tns 2.95 

2708 450ns 2.98 

2758 5V450ns 9.70 

T MS 2516 5V450ns 5.70 

2716 5V450ns 3.44 

2716-1 5V 350ns 5,70 

TMS 2716 450ns 8.70 

2532 5V450ns 7.80 

2732 5 V450ns 4*15 

2764 5V450ns 12.95 

MC68764 5V450ns 39.00 

(24pin) 

DYNAMIC RAMS 


STATIC RAMS 


3250 KELLER STREET, #9 


SANTA CLARA, CA 95050 


U6K APPLE'II 
RAM CARD 


INTERFACE 


ST 26 

8T28 

8T95 

ST 96 

6T97 

8T98 

DM8131 

DP8304 

DS8836 


1.65 
1.95 
.95 
,95 
.95 
,95 
2*90 

2.25 

1.25 


TMS 4027 

250 

1*99 

MK 4108 

200ns 

1.74 

MM 5298 

250ns 

1.74 

4116 

150ns 

1.74 

4116 

200ns 

1.24 

4116 

250ns 

1,14 

2118 

5V 150ns 

4.90 

MK 4816 

5V300ns 

5.25 

4164-200 

5 V 200 ns 

5.45 

4164*150 

5V150ns 

6.35 


2101 

450ns 


1-80 

2101-1 

450ns 


.78 

2101 L~2 

250ns 

LP 

1*54 

2112 

450ns 


2*48 

2112 

450 ns 


2.68 

2114 

450 ns 


1.74 

2114 L-3 

300ns 

LP 

1,64 

2114 L-2 

200ns 

LP 

1.94 

2147 

55ns 


8*90 

TMS 4044-4 

450ns 


3*15 

TMS 4044-3 

300ns 


3*45 

TMS 4044-2 

200ns 


3,90 

MK 4118 

250ns 


9.70 

TMM2016 

200ns 


4.15 

TMM2016 

150ns 


5,44 

TMM2016 

100ns 


7.44 

HM6116-4 

200ns 


4.90 

HM6616-3 

150ns 


5*75 

HM6116-2 

120ns 


6.95 

Z-6132 

300ns 


32,95 


LP - Low Power 


RESISTORS 

V* WATT 5% CARBON FILM 
ALL STANDARD VALUES 
FROM 1 OHM TO 10 MEG OHM 
50 PCS* SAME VALUE ,0200 

100 PCS. SAME VALUE .0150 

1000 PCS* SAME VALUE ,0125 


6500 
1 MHZ 


BARE BOARD 
KIT 

ASSEMBLED 


14.00 

42.50 


* A puli. is. Iradcmjrn or AtnJiii Computer, Inc 


We Will Beat 
Any Competitors’ 
Prices! 


6502 

6504 

6505 
6507 
6520 
6522 
6532 
6545 
6551 


5,44 

6 t 85 

7.60 

9.85 

4,30 

7.90 

9.90 
16*95 


2 MHZ 

6 50 2A 9.95 

6522A 10.90 

6532A n.90 

6545 A 27.90 

6551A 11.90 

3 MHZ 

6502B 11*90 


Do Kau 


Computer Products, Ipc. 


3250 Keller Street, #9 
Santa Clara, CA 95050 
(800) 538-8800 

Cahf. Residents Local Phone 

(8001 848 8008 '408) 988 0697 


TERMS: For shipping include $2.00 for UPS 

Ground. $3.00 for UPS Blue Label Air* $10,00 
minimum order. Bay Area residents add 6 Vi% Sales 
Tax, California residents add S% Sales Tax. We 
reserve the right to limit quantities and substitute 
manufacturer. Prices subject to change without 
notice. Send SA$E for complete list* 


UARTS 


AY3 1014 
AYS 1013 
AY5 2376 
TR 1602 
1M 6402 
1M 6403 


5.80 

3.90 

10.90 

3.85 

7.00 

8,80 


LEDS 

Jumbo Red 
Jumbo Green 
Jumbo Yellow 

10/1.00 

6/1,00 

6/1.00 

DIP SWITCHES 

.84 

4 Position 

-94 

5 Position 

1,98 

6 Position 

2.74 

7 Position 

2,48 

8 Position 

1,24 

EXAR 

XR 2206 

3.70 

HR 220 7 

3,70 

XR 2208 

3.85 

XR 2211 

5,20 

XR 2240 

3,20 


RCA 

CA 3010 
CA 3013 
CA 3023 
CA 3035 
CA 3039 
CA 3046 
CA 3053 
CA 3059 
CA 3060 
CA 3065 
CA 3080 
CA 3081 
CA 3082 
CA 3083 
CA 3086 
CA 3089 
CA 3130 
CA 3140 
CA 3146 
CA 3160 
CA 3401 
CA 3600 


94 

1.98 

2.74 
2*48 
1.24 
1.45 
2.89 

2.89 

1.74 
1.09 
1*64 
1*64 
1*64 

.80 

2.89 
1.24 
1.14 
1.74 
1.14 

.58 

3.40 


CMOS 


4000 

4001 

4002 

4006 

40 07 

4008 

4009 

4010 

4011 

4012 

4013 

4014 

4015 

4016 

4017 

4018 

4019 

4020 

4021 

4022 

4023 
4Q24 
4 025 
4 026 

4027 

4028 

4029 
40 30 

4034 

4035 
4040 
404 ] 

4042 

4043 

4044 
4046 
404 7 

4049 

4050 

4051 
4053 
4060 
4066 

4068 

4069 

4070 

4071 

4072 

4073 

4075 

4076 
4078 

4081 

4082 
4085 


.24 

40t6 

.89 

74CS9 

4.45 

1,74 

.29 

4093 

,90 

74C90 

.24 

4098 

2.48 

74C93 

.98 

.89 

4099 

1.89 

74C95 

*88 

.24 

4502 

.69 

74C107 

5.70 

.89 

4503 

*59 

74C150 

2,25 

.44 

4508 

1.89 

74C151 

3*25 

,44 

4510 

.84 

74C154 

1.75 

*29 

451 i 

*84 

74C157 

1.18 

.24 

4512 

.84 

74C160 

1.10 

.38 

4514 

1.19 

74C161 

1.99 

,78 

4515 

1.78 

74C162 

1.18 

38 

4516 

1,49 

74C163 

1.38 

!3S 

.68 

-70 

.38 

.74 

4518 

,89 

74Cl64 

1.99 

4519 

38 

74C165 

.78 

4520 

78 

74 Cl 73 

1.10 

4522 

l!l9 

1.19 

1.89 

1.19 

.89 

74C174 

1.16 

4526 

74Cl75 

1.48 

4 52 7 

74C192 

1.48 

.78 

452B 

74C193 

1 38 

,78 

4531 

74C195 

5 ;7o 

1.74 
2.44 

2.74 
*38 
,84 
.84 

.34 

4 532 

74C2O0 

.74 

4538 

1*89 

74C221 

.34 

4539 

1.89 

74C373 

,59 

4543 

1,89 

74C374 

*44 

4555 

1,19 

74C901 

,68 

4556 

.89 

74C902 

,78 

4581 

.09 

74C903 

.38 

4 582 

1.18 

74C905 

10.90 

1.94 

4584 

1.90 

74C906 

.94 

.84 

,73 

4 585 

.74 

74C907 

74C90& 

.99 

1.99 

*74 

0OCO7 

*09 

74C909 

2.74 

!68 

.74 

*74 

,84 

.89 

80C95 

.89 

74C910 

9*90 

0QC96 

,89 

74C911 

8.90 

S0C97 

*89 

74C912 

8,90 

80C98 

1.14 

74C914 

1.94 


74C91 5 

1.18 

7 4 COO 

.34 

74C918 

2.74 

,34 

74C02 

34 

74C92Q 

15*95 

.34 

74C04 

34 

,34 

*58 

74C921 

1 5.95 

,78 

74 COB 

74C922 

4,45 

.78 

74C10 

74C923 

4*90 

5.90 
7*90 
7*90 

7.90 
16.95 

*88 

74C14 

74C925 

.38 

74C20 

.34 

74C92G 

*39 

74C30 

*34 

74C927 

,28 

74C32 

.49 

74C928 

.35 

74C42 

1.28 

74C929 

.29 

.29 

74C4& 

74C73 

1.19 

.64 

74C930 

.29 

74C74 

*64 

14409 

12.85 

.29 

74C76 

.79 

14410 

12.85 

.78 

74CB3 

1,94 

14411 

11.85 

28 

74C85 

1*94 

14412 

12*85 

.89 

74C86 

,38 

14419 

4.85 


*23 

,23 

.23 

.23 

.23 

.23 

23 

.23 

*29 

*29 

,39 

.58 

.29 

,23 

,29 

,23 

*29 

.24 

.29 

*24 

,20 

.54 

*54 

.34 

*24 

.48 

,74 

.74 

.74 

.24 

.24 

*28 

1*19 

.35 

38. 

*38 

.38 

.48 

*59 

.95 

.38 

.54 

.74 

.54 

.54 

*74 

.78 

.38 

.38 

.30 

.38 

.38 

,44 


74LS123 
74 LSI 24 
74 LSI 25 
74 LSI 26 
74 LS I 32 
74LS136 
74 LSI 3 7 
74 LSI 38 
74 LS139 
74 LSI45 
74 LSI 47 
74 LSI 40 
74 LSI 51 
74 LSI 5 3 
74 LSI 54 
74 LSI 55 
74 LSI 56 
74 LSI 5 7 
74 LSI 58 
74 LSI 60 
74 LSI 61 
74 LSI 62 
74 LSI 63 
74 LSI 64 
74 LSI 65 
74LS166 
74 LS 1 68 
74LS169 
74LS1 70 
74 LSI 73 
74 LSI 74 
74 LSI 75 
74LS1S1 
74 LSI 89 
74 LSI 90 
74LS191 
74 LSI 92 
74 LSI 93 
74 LSI 94 
74 LSI 95 
74 LSI 96 
74 LS19 7 
74L5221 
74LS240 
74LS241 
74LS242 
74LS243 
74LS244 
74LS245 
74LS24 7 
74LS24 8 
74LS249 
74LS2S1 


■ 94 
2*89 
.94 
*78 
*74 
.48 
,94 
,74 
.74 
1.09 
2*19 

1.19 
*54 
,54 

1*74 
.68 
.68 
.64 
.58 
*68 
.64 
*68 
.68 
*68 
..60 
1*94 
1.6 8 
1.68 
1.68 
.6 8 
*54 
.88 
1*48 
8.90 
.78 
.88 
,68 
,68 
.88 
.74 
.78 
.78 
1.09 
.94 
.94 
.64 
.64 
.89 
1*88 
.74 

1.19 
.88 
.58 


74 LS25 3 
4 a LS257 
74 LS258 
74 L5259 
74 LS260 
74 LS266 
74 LS2 73 
74 LS275 
74 LS279 
74 L520O 
74 LS283 
74 LS290 
74LS293 
74 LS295 
74 L5298 
74 LS3 24 
74LS3 52 
74 LS353 
74LS363 
74 LS364 
74 LS365 
74 L5366 
74 LS36 7 
74LS368 
74LS373 
74 LS3 7 4 
74LS377 
74 LS378 
74LS379 
74 LS385 
74LS386 
74LS39Q 
74 LS393 
74 LS395 
74LS399 
74 LS424 
74 LS447 
74LS490 
74LS668 
74LS669 
74LS6 70 
74L56 74 
74LS6 82 
74LS683 
74 LS684 
74LS6 85 
74LS688 
74LS689 

81LS95 
81L596 
81L597 
81LS90 


.58 

.58 

.78 

2.74 
.59 
,48 

1.48 

3.20 

.48 

1.94 

.94 

.88 

.88 

.98 

.88 

1.74 
1*28 
1.28 
1*34 
1.94 

.48 

.48 

,44 

.44 

.98 

.98 

1*39 

1*14 

1*34 

1,88 

.44 

1*18 

1*18 

1*18 

1*58 

2*88 

.36 

1.88 

1*64 

1.04 

1.48 

9*45 

2.98 

2.38 
2.30 

2.38 

2.38 
2.38 

1.48 

1.48 

1.48 

1.48 


74LS00 
74LS0I 
74LS02 
74LS03 
74LS04 
74 LS05 
74 L SO 8 
74 LS 1 0 
74 LSI 1 
74 LSI 2 
74 LSI 3 
74 LSI 4 
74 LSI 5 
74LS20 
74LS21 
74LS22 
74LS26 
74LS27 
74LS28 
74LS30 
74LSJ2 
74L533 
74LS3 7 
74LS3B 
74LS40 
74LS4 2 
74 LS4 7 
74LS48 
74LS49 
74LS5 l 
74LS54 
74LS55 
74 LS6 3 
74 LS 7 3 
74LS74 
74 LS 75 
74 LS 76 
74 LS 70 
74L503 
74LS85 
74 LS06 
74LS90 
/4LS91 
74 LS92 
74 LS93 
74 LS95 
74LS96 
74LS1 07 
74 LSI 09 
74 LSI 12 
74 LS J 1 J 
74 LSI 14 
74L5122 


























APPLE II USERS 
DISK DRIVE! 


Includes metal cabinet 
Color matches Apple 
35 Tracks/single side 
IncJudes cable 

Use with Apple II Controller 


265.00 


WITH CONTROLLER CARD - 359.95 


Do Kau Computer 

Products, 

VISIT OUR RETAIL STORE IftC 
AND RECEIVE A 5 DISCOUNT' 


UPGRADE 


4116 -200 
8/10.00 


X 


3250 KELLER STREET, *9 


SANTA CLARA, CA 95050 


ns 


»o 


2.5 MHZ 

ZSO-CPU 

ZSO-PIO 

280-CTC 

Z80-DMA 

Z80-DART 

zao-sio/o 

Z80-SIQ/1 

zbo-sjo/2 

Z BO-SI 0/9 

4.0 MHZ 

zboa-cpu 

zsoa-pio 

Z80A-CTC 


3.75 

4.90 

14,90 

13.95 

16.95 
16.95 

16.95 

15.95 

16.95 


Z80 


SERIES 


Z80A-DMA 
ZBOA DART 
Z80A SIO/O 

zaoA-sro/i 

Z0O A-SIO/Z 
Z8QA-5IO/9 

6.0 MHZ 


21.95 

15.95 

20.95 

21.95 
21.95 
1B.95 


ZBOB'CPU 

Z80S-PIO 

zaos-crc 


14.95 

12.95 
12.95 


4.90 

4.90 

6.90 


ZILOG 


Z6132 

ZB671 


32.95 

38.95 


514 Diskettes 


NASHUA 
ss so 


NASHUA 

ss 00. 


NASHUA 

□ 8 OD. . . . . . .27.95 


Five year warranty on 
NASHUA DISKETTES 


CLOCK 

CIRCUITS 


MM 5314 4.90 

MM 5369 3.90 

MM 5375 4.90 

MM 5816 7 8,90 

MM 58174 10.95 


MSM 5832 6.90 


ORDER TOLL FREE 

(800) 538-8800 

(800) 848-8008 



LIN 

EAR 


LM301 

.32 

LM/4 1 

.29 

LM308 

,75 

LM/4 ? 

.75 

LM3G9K 

1,25 

LM/4 8 

49 

LM311 

.64 

LM 1 J 10 

2.45 

LM317T 

1,65 

MCI JJO 

1.69 

LM31 7K 

1.70 

MCI 350 

1.25 

LM318 

1.49 

MCI 158 

1.69 

LM323K 

3,75 

LM 14 14 

1.49 

LM324 

.59 

LM1458 

.55 

LM33 7K 

3.90 

LM 1488 

.95 

LM339 

.79 

LMI403 

,95 

LM377 

2.25 

LMI&00 

2.45 

LM3B0 

1,25 

LM1B80 

2.45 

LM386 

1.00 

LM3900 

.59 

LM 555 

.38 

L M3909 

.95 

LM556 

.65 

LM3914 

3.70 

LM565 

,95 

LM3915 

3.70 

LM566 

1.45 

LM3916 

3.70 

LM567 

,99 

75451 

,35 

LM 723 

,49 

75457 

.35 

LM733 

.95 

75453 

,35 


Disc 

Controllers 


(CALIFORNIA RESIDENTS) 


1771 

16.00 

1791 

27.95 

1793 

29.95 

1795 

49.95 

1797 

49,95 

1691 

17.95 

UPD 765 

34.95 


9000 SERIES 

Ml SC. 




11 C 90 

12.95 

316 

.95 

3242 

6.95 

334 

2,39 

MC 3470 

7.95 

368 

3.69 

MC 3480 

8,95 

401 

8,95 

ULN 2003 

5.95 

601 

.69 

CA 3146 

1.75 

602 

1.39 

2513 001 UP 

9,69 

'6 SO 2 

1.79 

2513-002 low 

9.69 




VOLTAGE REGULATORS 


78Q5T 

.75 

790QT 

.85 

70O8T 

.75 

7912T 

,85 

7&12T 

,75 

7915T 

.85 

7B15T 

.75 

7924T 

.95 

7624T 

.B5 

7905K 

1,39 

7805K 

1.29 

7912K 

1,39 

7812K 

1,29 

7915K 

1.39 

7 81 5 K 

1.29 

7924K 

1.39 

7824K 

1.29 

T = TO 220 

7905T 

.85 

K = 

TO-3 


CONNECTORS 


RS232 Male 

RS232 Female 

R5232 Female Right Angie 

RS23 2 Hood 

30 pin Edge 

44 pin Edge 

50 pin Edge 

86 pin Edge 

100 pin ST 

100 pin W/W 


2.99 

3.45 
4.90 
1.19 

2.45 
2.48 
2.4B 
2.68 
3.85 
3.85 
4.90 


DoKau Computer Products, Inc, 
i« 3250 Keller Street, #9 
Santa Clara, CA 95050 



CRYSTALS 


1 32.768 KHZ 1.90 

5.185 

3.90 

10 MHZ 

4.50 

5,7143 

3.90 

1,8432 

4.50 

6.5536 

3.90 

2.0 

3.90 

8.0 

3.00 

2.097152 

3.90 

10.0 

3.00 

2,4576 

3.90 

14.31818 

3.90 

3.276B 

3.90 

18.0 

3.00 

3.579545 

3,00 

18.432 

3.00 

4.0 

3.00 

20.0 

3,00 

5.0 

3.00 

22,1184 

3.00 

5.0688 

3.90 

32.0 

3.90 


8000 



8035 

6,95 

8239 

4.75 

8039 

7.59 

8243 

4.75 

8080A 

3,90 

8250 

14.90 

8085 A 

7.95 

8251 

4.50 

8089 

34.95 

8253 

8.75 

8 155 

7.75 

8253-5 

9.75 

8156 

8.75 

8255 

4,50 

8185 

29.00 

8255-5 

5.20 

8741 

39.00 

8257 

8.50 

8749 

14.95 

8259 

6.85 

8755 

29.95 

0272 

3 9. GO 

8202 

27,95 

B275 

29.00 

8205 

3.45 

8279 

9.25 

9212 

1.80 

B279-5 

9.95 

8214 

3.75 

8282 

6.50 

8216 

1.75 

8283 

6.50 

8224 

2,45 

8284 

5.50 

8226 

1.80 

8286 

6.50 

9228 

4.50 

8287 

6.50 

823 7 

19,00 

8288 

25,00 

8238 

4.75 

8289 

49.00 


IC Sockets 


B PIN 
14 PIN 
16 PIN 
18 PIN 
20 PIN 
22 PfN 
24 PIN 
28 PIN 
40 PIN 


ST 

.10 

.12 

.15 

.20 

.25 

.25 

,25 

.35 

.40 


W/W 

.49 

.50 

.57 

.05 

.99 

1.30 

1.40 

1.50 

1.00 


ST - Soldertail 
W/W - Wire wrap 


6800 


l MHZ 

6800 

6802 

6808 

6809 

6809 E 

6810 
6820 
6B21 
6828 
6840 

6843 

6844 

6845 
6847 
6B50 
6S52 
6860 
6862 
68/5 
6880 
68B3 


4.75 

8.65 

8.45 

11.95 

17.95 

2.90 
3.50 

3.50 

14.90 
7.95 

32.95 

32.95 

16.90 

11.95 
3.20 

3.50 

10.90 
11,30 

6.90 

1,00 

22.95 


2 MHz 


6 8 BOO 
68 BO 2 
68BQ9 
6BB09 E 
68010 
68B21 
68045 
68B50 


10.00 

21.95 

28.95 
29.90 

7 r 9Q 
1 2.00 
34.00 
12.00 


B MHz 

68000 95.95 


Power Supplies 



MOUNTED ON PC BOARD 
MANUFACTURED BY CONVER 
+5 VOLT 4 AMP 
±12 VOLT 1 AMP 


34.95 



Santa Clara, CA 95050 
(800) 538-8800 

Calif. Residents Local Phone 

1800) 848 8008 (4081 988 0697 


BANKAMEfhCAtiD 


master charge] 


TERMS: For shipping include $2.00 for UPS 

Ground. $3,00 for UPS Biue Label Air. $10.00 
minimum order. Bay Area residents add 6 'A% Sales 
Tax. California residents add 6% Sales Tax. We 
reserve the right to limit quantities and substitute 
manufacturer. Prices subject to change without 
notice. Send SASE for complete list. 


f>J rn 1A i. AP rt n ■ n/i ■ ■ I rrr An 
































ADVANCED 

COMPUTER 
RODLJCTS 


MICROPROCESSORS 


16K Apple™ Ramcard 

LIST 195 
ACP 

* 59 95 

i Full 1 year warranty 
* Top quality—gold fingers 
Expand Apple II49K to 64K 
* Compatible with 2-SO SoftcarcT 
1 Allows system to run with CP/M", PASCAL 
DOS3A COBAL Visicalc, etc. 

Supplied with extra 16K RAM & has (2} LEETs 



32K STATIC RAM 

2 or 4 MHz 

Etpandtile 

21 ML i 

16K 4 MHz Kil 5159.95 

16K4MHzA$T 217.9S 

32* 4 MHZ Kil * > 2 9 95 ^flr^ 
» 32K 4 MHE A$T • 339 00 

BARE BOARD 39.95 

Bare Bdw/all parts less mem. 99.95 



REPEAT OF SELL-OUT 
58 Kev Unencaded Keyboard 


u. 

This is a iiflwSS key terminal Keybojfij 
msflufaclured by a maicw manyiattufer. 
It b uncoded wrth 6P5T keys unsh 
tached to any PC board. Solid molded 
plastic 1 r x 4" base. 


Unencoded 
Key Pad 

15 key Keypad with 
i-TO keys ami lab, 
relur*. [-U-j and (J. 


m 


UV “EPROM” 

ERASER 
Model 
DE-4 
$89.95 

Holds 4 EPROM's 
at a lima. 

Model S-52T S325.00 



16K Memory 
Expansion Kits 

for Apple/TRS-60 

a pcs 41 IB 1BK 

200/250rtS Q Gel 

Specitycomouler +P I A.dO 
CALL FOR VOLUME PRICING 


CORCONI FILTER 

Popular 
fl CORCOM 
B S' 0 Filter 

V ** i R M8S 

BampsF 

Compalible Line Cord Add .. $3.50 


Astec RF Modulator 

for 

r COLOR 

ffl a 

B/W 




P/W 1Q02 Channel 3 or 4 


AMD MODEM 1C 

P/N AM7910 

^f l200Baud 
5 Volts 

Special ACP Price*99°° 


64K CMOS 



Amiti and lasled 


INTEL 


Super Fasti 
Super 
Low Power! 



$1.95 ea. 


STEPPER MOTOR 


Operates by applying 
12VDC In qee direc¬ 
tion and Ihen revers¬ 
ing polarity \v* Square 
wavdf. Uses 12VOC, 
Clock Wlsfi Rolalion, 
Rated 3 RPM at 4 
P.P.S. with a 5 degree 
stepping angle 



10 for $34.95 


RS232 SIGNAL TESTER 

COEX FS232 
Line Tester 
’ m LED I ndcalnra 

D n,v s 24 ,s 

Oibor Styles Also Available 


INTEL CODEC 1C 

P/N 291OA 
For Digital 
Voice 

! !P„ 

For FUter P/N 2912A ... 




SURGE 

SUPPRESSOR 

“Surgeonics" 
Power Sentry 

15 Amps 250 VoUS 
transient suppression 

ACP *39 w 


CONNECTORS 


BB2SS Female 
Hood 

Set wm Hood, Sale 

22/44 S/T. KIM 

43/86 S/T, MOT 

50/100 S-100 Connector W/W 

50/100 5-1 DO Gonnacto# S/T 


53.25 

3,75 

1.25 

7.50 

2.95 
6 50 
495 

3.95 



PARALLEL ALPHA NUMERIC 
PRINTER 


19 Column printer prints 16 numerical columns plus 3 
columns, which have math, alpha and cither nptat ions, 
Each wheel has 12 positions with position 12 blank 
Position 11 on numerical columns have decimal pQrnl pr # Utilizes 2-75’ 1 
witio adding machine lapa and a dual color ink ribbon. Inpul data parallel 
with four bit BCD comparator circuittschematk: provided), Print rate, 3 lines 
par second. Operating voltage 22-20V DC with typical cycle tuna ol 
34Dma Size 6fe"W x 3VH* Stt"Dp New, $9.95 ea. 3/S27 


/3W31 tSS-OO 

£30to 6800 

ZW 

7SS* II 9* 

Hi, ssflO) TS 0 C 

36» 1&36 

1000 9.76 

tfOfl&A 4.76 

Sflfl5 14.05 


BWfrl ST4^6 
29(31 990 

2901A 14.96 
900QA 49.05 

6602 005 

6602A 1605 

IM610Q 20.05 
6800 11.75 

BSOOB 1B.B5 


68D2P 14.96 

0035 14.96 

0038 12.95 

6Q73N 34.95 
8755 48.95 

0745 49.95 

6809 30.00 

0066 49.95 

36000 129.95 



1 

?35g 

B116/2016 S7.95 

2147 $5.99 

5290 $1 99 

S3&4-6.1K 

5.95 

411 

5-99 

5298 1.49 

4110*2 

1 98 

414 

4.60 

6508 4.50 

4116-2 0/1295 

1101 

.99 

6518 6l79 

2101 

3.09 

1103 

99 

6361 3-79 

2102 

79 

4027 

4.$g 

6604 389 

21102-2 

1.40 

484J 

39S 

6005 7.99 

21L02-4 

1 29 

4050 

4 69 

9130 8.99 

2111 

349 

4060 

469 

9140 6.99 

2112 

3.49 

409$ 

399 

9341$ $ 99 

2114 

1 99 

4115 

1.40 

93425 8. 99 

2114L-2 

325 

4200 

7.95 


2114L-4 

2„29 

+402 

1.99 


2125 

699 

5200 

4.50 

■ ( 


I SUPPORT 



0155 $&05 
9156 9 65 
0202 29.65 
0205 2.69 
8212 375 
8214 4. 95 
6216 2.75 
8224 

8220 2 95 
8228 3.95 
6243 9.50 

6250 14,9$ 

6251 B.50 
6253 11.95 
B2&5 4.50 
0257 9,50 


B2$9 $605 63047 


8275 19W 
8279 8.50 
6310 4.75 
«0Q $.50 
6S21 0J5O 
8820 10.50 
©34 1S.95 
B845 22.95 
6847 27.95 
6B50 0.25 
$552 5.2S 
080010.95 
6662 10.95 
6875 5.65 
6660 £49 


46505 

6520 

6522 

6530-* 

6532 

S5S1 

200-PIG 

Z80A-PIO 

ZB&-CTG 


£212.95 

tO-35 

2295 

6.95 

9.95 

24.95 

17.95 

19.96 
HI bO 
900 
6.50 


Z60ACTC 9.50 
ZW-Dtf* 19-95 
Z8QA-DMA 27 95 
ZBO-SIO 24.95 
ZBQA-5IO 29.95 


MOSPROMS 


2704<0K*8fT5 
273214K*6)TS 
2716/2516; 5V 
l2Kxfl) T$ 
TMS271&.5V. 12V 
275H, 5V, [450nS5 


7.95 
17:95 
3.50 


2708<45Qn$j S5.75 
2706(950nSl 525 
17024 $75 

MM520OAQ 14.50 
MM5204Q 995 


HI TECH 


JS13-DD f rsvt U|HM W.5C 

JSlJ-tHM liyi imi 1095 
SUnWU^VikoMr 1*» 
MCM651 n asoh swiioiaK 
IKMgGTIOUMhSymU 113S 
MLMSI75DJUnq Larlral 1J 45 
1711 Oir*HmhHW 74*5 

1791-01 DiMrkkpy JEK 
lTiiiajh^rin^v ua& 
1733 Oft 85 h«W 
1797 DD, B5 Ffcpgi' 

1091 


BXflU i Wflirmy 
1701 HMifBmm 
97034 HIS 
-SWMwtpRiqtffN 

B7M DflidCU 
I4DBLG0UC 
14DBL4* W 
[ucdi :i tn r 




8 pin LP 
H pin LP 
16 pin LP 
18 pin LP 
20 pin LP 
22 pin LP 
24 pin LP 
20 pin LP 
40[*nLF 


3L WIRE WRAP 
SOCKETS (GOLD) 


19.95 
995 
4» 

H0MZ4 WO Z 95 

LM566VCQ 1.96 

IflJTtt Frctni Cmiata 5 » 
tmiiizBejy ijyi i» 
ArttOuuv.m 4» 
AVS M3I4A/1612 45- 14VI E95 

^igiudttjfsvy las 
m 

1.96 
995 

nm> 

1T,» 

It.95 

9.96 
14» 
1595 

13.75 

11.75 

445 


MSS 

4«hid? 


MSS 

«6JBH 


ILK 

IHOUSfl? 


1|« 

firm Anns 

1 

13 ID 

DC 14111 

l 

22 W 

1702 

l 

13M 



7» 

qoutniB 


>3* 


i 

3.K 

AV5-Z376. 

1 

SK 

AY5-3BD4 

1 

SJi 

misztoMC 


OCKETS 1 


i 

LOW PROFILE 

SOCKETS (TIN 

1-24 

2&48 

50-10 

16 

IS 

.14 

2Q 

19 

IS 

.22 

51 

.20 

.28 

28 

.27 

3-1 

-32 

30 

29 

2? 

.24 

.38 

AT 

.38 

45 

44 

.43 

60 

69 

58 


if 


0pki ww 

.55 

.54 

.48 

10 pm WW (Tin|i 

65 

•03 

.68 

14 pin WW 

75 

.73 

67 

10 pin WW 

36 

77 

70 

10 ptn WW 

.85 

.80 

.01 

20 p#n WW 

U5 

1.08 

.98 

22 p«n WW 

1 45 

1.3$ 

123 

24 pin WW 

1.35 

1.28 

1.14 

20 pin WW 

t.60 

1 S3 

1.38 

40 p<n WW 

220 

2.09 

i m 


78HQ6K 

SS.95 

LM14I4N 

$1-90 

7SMQ6 

149 

LM14$5CN/N 

49 

70MG, 

t,4B 

MC1480N 

99 

LM1O0AH 

2.95 

MC14B9N 

.99 

LM300H 

.99 

LM1486N 

33 

LM30tCN 

3$ 

LM!6$$N 

1.50 

LM304H 

1,88 

LM1620N 

J85 

LM305H 

1.08 

LM1B50N 

-96 

LM306H 

3-2S 

LMH069N 

3,10 

LM307CN 

20 

LMzntN 

1 75 

1M308CN 

98 

LM2900N 

.99 

LM309K 

1.40 

LM2901N 

230 

LM31DCN 

125 

EW2817N 

2.95 

1M3110/CN 

90 

CA3Q13T 

2.19 

LM312H 

1.75 

CA301BT 

1.99 

LM317T 

1.70 

CA3021T 

3.49 

LM31BCN 

1.49 

CA30S3T 

298 

LM31&N/H 

1 25 

CA30351 

275 

LM320K-XJt' 

1.35 

CA3Q39T 

1.29 

LM32DT-XX" 

1.39 

CA3046N 

129 


1.25 

LM3053N 

1 49 

LM323K 

4.9$ 

CA3058N 

3.19 

LM324U 

95 

CA3060N 

3.19 

LM337K 

5.85 

CA3Q62N 

405 

LM33SK 

6.8$ 

LM30$$N 

1 49 

LM33&N 

95 

CftooeoT 

1 29 

LM34WXS" 

1 75 

CA30B1N 

1 69 

LM340T-XX* 

1.25 

CA30B2N 

168 

l_M3404t-XX* 

1.25 

CA30B3N 

1-55 

LM344H 

1.9$ 

CA3066N 

.60 

LM34SN 

1,20 

CA30B9N 

2.99 

LM350K 

5.00 

CA3096N 

349 

LM350ON 

90 

CA3097N 

1.99 

LM360N 

1.48 

CA313CT 

1.30 

LM372N 

1.85 

CA3140T 

1.19 

LM376N 

3.75 

CAt14DN 

248 

LM377N 

2.75 

CA3160T 

1,19 

LM30OGWN 

1 25 

CA31SON 

1.85 

LM3B1 N 

1.79 

CA341QN 

50 

LM383T 

1.85 

MC3423N 

1 49 

LM3$$N 

1.2$ 

MC3460N 

3.95 

LM3A7N 

1.40 

SG3524N 

3.95 

LM330N 

1.85, 

CA3600N 

339 

NE531V/T 

37$ 

LM3900N 

.59 

NE555V 

39 

UJB805N 

1.19 

NE5&6N 

98 

Jvt3909N 

J90 

NE561T 

19.95 

LM3914N 

3 75 

NE56SN/H 

1 25 

LM381SN 

3.85 

NE566H/V 

1.75 

LM3916N 

3,75 

NE567V/H 

1.50 

RC4131M 

2.06 

NES92N 

2.75 

RC413$H 

no 

LM70C7H 

1 99 

RC4151N 

3.70 

UW709WH 

28 

RC4184TK 

4.06 

LM710N/H 

75 

RC410STK 

5.40 

UM711N/H 

39 

uihiaooi 

1 25 

LM715N 

1 85 

ULN2003 

1.50 

LM723N/H 

65 

SN754&0N 

59 

LM733WH 

.98 

SN7S451N 

35 

1M739N 

t.1$ 

SN754S2N 

49 

LM74tCWH 

33 

8N7G463N 

.49 

ILM74f CN-14 

19 

SN75454N 

,40 

LM747N/H 

75 

SN75491N 

m 

UVt740N^ 

39 

SN7&402N 

88 

LM780CN 

2.95 

SN75493N 

.89 

LAH310N 

1 90 

SN76484H 

$0 

MC1330 

1,9$ 

TL484CN 

4,20 

MC13S9 

1.95 

TL496CP 

1.86 




1 74SOO 



74S00S 

39 

74S124 

3.69 

745244 £309 

74602 

43 

74S133 

$4 

74S25I 

1.3$ 

74$D3 

4$ 

745134 

.0$ 

74S253 

T.35 

74504 

.52 

745T35 

1.15 

74S2S7 

1.29 

7+S05 

52 

74St36 

1-00 

74S250 

1.29 

/4S0& 

49 

748130 

1 29 

74SS60 

75 

74S09 

48 

74S138 

1.28 

7452® 

279 

7+S10 

42 

745140 

.73 

74S2B7 

2.00 

7+S11 

42 

745151 

1.29 

74S263 

2.$6 

74310 

42 

74S153 

1 29 

745373 

3.10 

74520 

42 

745157 

1 29 

74S374 

3.10 

74522 

42 

74515$ 

1.29 

74S3&7 

2:7$ 

74530 

42 

745160 

2 79 

74S47T 

79$ 

74532 

40 

743174 

1 48 

745472 

7.95 

7453$ 

1 19 

745175 

1 49 

745473 

7.86 

74540 

49 

745198 

2.69 

74S474 

BJ0S 

74551 

42 

745104 

100 

74547$ 

a. 9$ 

74$$4 

4$ 

745185 

t.99 

745670 

5.75 

74565 

■46 

745186 

t.aa 

745571 

5.75 

74574 

.69 

74S24Q 

2 75 

74S$72 

BAS 

74306 

72 

74S241 

2.7$ 

745573 

69$ 

74SH2 

.72 

745J42 

2.83 

745940 

2.90 

745113 

.72 

745243 

2.99 

745941 

2.90 

745114 

72 






DIP 

SWITCHES 



S .09 
1.19 
1.29 
1.35 


7 PoBition SI .39 

0 Position 1.49 

9 P&Sition 1.05 

10 Position 1.89 


MUFFIN® FAN 

The dependable, low 
cost, largest selling Ian 
forcommarcirii coding 
DOpUbaHoriK 
■ l05cfmHree®Md«wery 
« 4.68" sq. Ht.Sff'dBeD 
Weight - 17o«. 

SPECIAL PURCHASE 

^ $9.501>. 



SUPER 1C CLOSEOUT SPECIALS 


14411 

£7.85 

6671A 

£605 

aOBOACPLl 

$2.95 

so?? cm 

$0.95 

74L56E-B 

3/1.00 

SlG 2652 

3.0S 

2102 RAM 

.7$ 

2001 

3.95 

74LS377 

Z/1.99 

$263 

$95 

40$$ RAM 

1.4$ 

$039 

3.95 

74LS241 

2/1.90 

2758 EPROM 

2.85 

2732 

6.95 

MM532Q 

5.90 

$259 

6.9$ 

1B02 

806 

UPD410 

2.08 

9101 RAM 

1.90 

65$t HAM 

29$ 

20OACPU 

4.85 

UPD411 

2.9$ 

EMM44$? 

T.99 

LM733GN 

3/1.00 

6522 

606 

2700 EPROM 

8720.95 

10415 

4.95 

LM323K 

3.9$ 

6602 CPU 

606 

2114 

8/14.60 

8700 A/D 

2/16.95 


7400 £ .19 

7401 -22 

7402 22 

7403 .22 

7404 .22 

7406 .23 

7406 .35 

7407 35 

7400 .26 

7406 .23 

7410 .22 

7411 .29 

7412 .29 

7413 .39 

7414 .59 

7416 .29 

7417 29 

7420 .22 

7421 35 

7422 .29 

7423 J29 

7425 ,29 

7426 .29 

7427 .25 

7429 ,4$ 

7430 

7432 29 

7437 .25 

7438 20 

7439 29 

7440 .19 

7441 79 

744? $7 

7443 .95 

7444 .95 

7445 .79 

7440 78 

7447 .65 

7440 .79 

7450 .19 

74&1 T9 

7453 19 

7454 .19 

7459 .2$ 

7400 .23 

7470 .29 

7472 .29 

7473 34 

7474 .34 


TOU. FREE 

800-854-8230 

910-5^-1565 


7475 5 .w 
747$ 34 

7470 4.00 

7480 .43 

7482 .95 

7463 .65 

7485 ,55 

7486 .35 

7489 t.75 

7490 .39 

7491 .57 

7482 .45 

7493 .45 

7494 
7490 

7496 

7497 
74100 2.90 
74107 .32 

74109 .37 

7411$ t.95 

74121 .29 

74122 .39 

74123 
7412$ 

7412$ 

74125 
74132 
7410$ 

74139 

74141 

74142 2.65 

74T40 2.9$ 
74144 2.95 
74T45 .62 

74147 1-9$ 

74140 1.20 

74150 1.09 

74151 .87 

74152 .67 

74153 .07 

74154 1 13 

74165 .78 

7415$ .78 

74157 .09 

74168 1.65 

74169 £.49 

74160 ,B& 


74LS00 


79 I 


2.90 


75 

■9$ 

.79 


741$1 & m 
741$2 

74163 

74164 

74166 
7416$ a 20 I 

74167 196 f 
74170 1.60 I 
74172 4 75 I 
74 T 73 

74174 

74175 
74170 
74177 

74179 1 -34 I 

74180 .75 I 

74181 

74182 

74184 2.25 I 

74185 2.25 I 
741 $S 9.95 
74180 3.99 I 
74190 1.15 I 
74101 1.15 I 

74192 

74193 

74194 
741 &5 
74198 

74197 

74198 1.39 I 

74199 1,39 I 
74221 
74251 
74273 1.05 I 
7427$ 1.89 
74278 
742B3 1 40 | 
74284 3.90 
74205 3.00 
74290 
7429S 
743GS 
7436$ 

74387 
74368 
74390 1.45 I 
74393 
74490 1.90 I 


85 


33 


i-::- 


74LS00S 38 
74LS01 .28 

74LS02 .28 

74LB0a .26 
74LS04 3$ 

74LS05 2B 
74L508 23 

74L5C0 35 

741.910 -20 

74LS11 39 

74LS12 33 

74LS13 47 

74L&14 96 

74L515 33 

744.S20 2G 
74LS21 
74LS22 
74LS26 
74L&37 
74L&28 
744.530 .26 

74LS32 33 

74LS33 0$ 

74LS37 .45 

74LS36 39 

74LS40 .26 

74LS42 .79 

741547 .75 

74L548 .95 

74LS01 2$ 

741504 39 

741555 29 

741573 .45 

74LS74 .42 

741575 59 

74LS76 45 

74L578 46 

74LS03A .79 
741505 1 19 
741586 45 

74L390 .57 

741592 7$ 

741599 7$ 

741595 88 

741596 .98 

7415107 45 
7415109 45 
7415112 .43 


4000 £ .35 

4001 35 


7421133 43 74LS245SZ.20 
7415114 .43 74L5247 1.1Q 


7415122 .55 

74LS123 1.19 
74LS1Z4 1-36 
7415125 08 

74LS126 .52 

74LS132 .79 

7415136 40 

7415133 .05 

74LS139 .35 

74L5145 1.25 
74L5140 1.40 
74LS151 79 

74LS153 
74L5154 1,70 
74LS155 1.18 
74LS156 
74L5157 
74L515B 75 

74LS160 1 05 
74LS161 1.15 
74L5162 VOS 
7415163 1.05 
74LS164 1.18 
7415183 ,8B 

74L5168 2,40 
74U31GS 1.15 
7415189 


74LS24S 1.10 
74L524Q nb 
7415251 140 
7415253 1.40 
74L5257 .86 

74152-35 .9$ 

74LS259 295 
7415260 .65 

7415261 2149 
7415266 ,59 

7413273 1.76 
7415275 4.40 
78 74LS279 

74LS283 .99 I 

741S2B0 .99 

74LS293 .99 

741529$ 1,10 | 
7415200 1,11 
74LS324 1.75 | 
74LS347 1.66 
7415348 1.05 
741S352 1,19 
7415353 1.19 
741S383 1.49 
741S366 69 | 

74LS386 
74LS3G7 


.98 


7413170 V99 741S360 
74L0173 .99 74LS373 1.00 | 


89 


7415174 
741S175 
741S101 2 30 
7415190 1.1& 
7415191 1 15 
74LS192 .90 

7413196 .98 

74LS1&4 1 16 
7415195 95 

74LST96 .09 

7413197 & 

7413221 1.16 
7415240 1 B9 
74LS242 1,89 


7413374 1 B 9 | 
74LS37S 
7415377 1.9$ | 
74LS3S6 1,96 | 
74LS3BB 
741S390 1.95 | 
74LS393 1.95 
7413395 1 70 
74L5398 2.36 
74LS424 2.96 
74L3$88 1-75 
74LS07O 2 29 
BH595 1 86 

011596 1.69 


7413243 1 G9 &1LS97 
7410244 1 40 0TLS9S 

VOLUME PRICING 
CALL 

TOLL FREE 


4007 2$ 

400$ I 39 

4009 .45 

4010 45 

4011 35 

4012 .25 

4013 .45 

4014 1.39 

4015 1 15 

401$ .59 


40 IS .4$ 

4020 1.10 

4021 119 
K 1.16 

4020 29 

4024 ,75 


4027 

4026 


4031 3.2S 

12 2.15 


CMOS 


4037 H .95 

4040 1.29 

4041 1.25 

4042 95 

404$ 0$ 

4044 $$ 

4048 1.75 


4043 4 $ 

4060 69 

4031 1.10 

4032 1-10 
4063 1 10 


4068 9.23 

4060 1 30 
-1066 75 

4069 33 

4070 49 

4071 35 

4072 35 

4073 33 

4075 35 

4076 1,29 

4077 35 


4089 $29$ 

4093 .99 

4094 2 85 

4098 2.29 

4099 2.23 
14498 12,9$ 
t44$9 12.9$ 
14410 12.95 

14412 12.95 

14413 0.9$ 
14418 4.96 | 

4501 

4502 1. 

4503 

4505 0. 

4506 

4507 

4500 3. 

4510 t. 

4511 t. 

4512 If 

4515 2. 

4516 1. 

4518 1. 

4526 1 

4555 4, 

4556 
45SG 2.25 | 
0CC95 t.5Q 
B0C87 1 25 


Mall Order P.0. Bat 17329 Inins, CA 92713 

R stall: 131 OS E. E dinner, S a nla Ait CA 92705 
|714) 5504013 

542 HL Trimble, Sin Jose, CA 95131 
[400) 945-7010 


TERMS: V t> C^.rr n Chenk Rank Wirm. Personal 
iihcH*-P i^d^ks1{jrfngces?.nq. InclurU; Drlunri 
LHwim amj i;nir1il «rd *5 VIb«. Ah6k. Cfl ncjrl 
agrvicfl pnerys AdO 31i shipping J kanrJJino or $3. *>Q* 
whiEtMsvof is giraHtf AtKl 1 Cfli 1®r r^aign, Lwrtfln ch 
US Parrel Pnst lndud»TelQp4Kinn number WQ-CpCK 


subiecl Id ptnt sa*n. Wtiitswrt Iho ngiil !b aubshlult 


526 BYTE AphJ 1^83 


Circle 12 on Inquiry card. 
























































[ADVANCED I 
^-COMPUTER 
TOODUCTS eh 


Apple n Plus W/4SK 5153000 tm(* 

Apple I I Rua w/64K 1720U0O 1 Mfi.CH 

Apple II System Special w/64K, 

200 Card VbktoflQ 35100O 1499,01 

Apple III w/12SK 349500 2695.01 

Apple III W/2S6K 4203.00 £S05.D< 

Ptof lie Hard Disk Drrw 3499.00 2095.01 

vista Apple III timecard 19500 169.01 

“Apple Products Available In-store Only” 


fe._ “SOLD” 

■ Apple ll/lle 

\ Compatible 

Disk Drive 

Totally compatible to Apple Drives, 


SIEMEN’S SALE 


You can now purchase Shugart compatible 
8? Otsk Drives below your existing 
— m factory direct pricing;! 


UrM 

Apple II Disk II w/Gortfraf r $645.00 

Apple II Disk l| wf o 525.00 

.Apple Family System 2496 CO 

PratLrtypeCard 24. DO 

IEEE-465 imerffloe 45000 

Extended Warranty-1 yr 225,00 

Super Serial CbAI 195.00 

Language-Card! 195.0a 

Gracht TaWel w/(Q 795.00 

“Available In-store OnW 


only 4 

Controller 


STOrives 


Vista Quartet 

Equivalent 


These Prices are 

the IqwjsI ever [wtHished I 

* Sic men's SSDD FDDIOOfl... $199,110 4 1 

Ateo, with purchase oi Dish Drives you can buy rhe 
Vfcata V IOOO Dual Case with Power Supply and Cable 

fpr pnty $375.00..Regular Price $495.0C 

OFFER LIMITED' SHIPPED IMMEDIATELY 

fACTDRv FROM STOCK! 

WARRANTY 90 DAYS -06m OwThTtS 


' Apple 

Drives 


Add 8“ 

I J<K> Disk 

Drives 
To Your 
Apple ll/lle 

Up To 2.4 Megabyte! 

Now ‘•TRIMLINE VILOCT with 
Tandon Thinline DS DD Drives. 

Tendon Dual DS DD .$1 B95.0O 

Gum-e Dual DS DD. 1599,00 

Shugart Dud B01H. 1 295.00 


Unbelieveable 

Price! 

$OQQOO 


Assembled and Tested 

AGP has sold over 1000 of these IEEE 
compatible, low-priced, high-reliability 
64K Static RAM Cards. 

Single 5-Volt operation. 


Siemens 8" Disk Drives 
Vista V-1Q0G Enclosure 
Power Supply w/Fan, w/Cable 


Optional CGEX Interface Card 
to Apple.$39.95 


UP TO 40% 


BUSINESS MOSSY 

Screen Writer 529 Bag of Tricks $32 
Word Handler 149 Graphics Magscn 4S 
BOJvSaaler 155 DOS S&SS IS 

Visieale' 3,3 1B5 Zoom Graphics 32 

Master Type 29 Utility City 22 

DeskTop plan II 17& Locksmith 4.0 90 

Dusk Top RlaTi III 225 Compl Graph Sys 55 
Visiplol 159 Apple Mechanic 24 

PFS, File II 115 Nibbles Away ll $5 

FPS. File Ml 155 OAM5S 
ViSitrand/ViSiplol 25 The Missing Ring 29 
PFS. Graph II 119 ChopJifter 26 

PFS. Graph IN 155 Frogge* 24 

Multi plan 199 Wizardy 39 

Veraatorm 279 Snack Attack 24 

Wordstar 365 Castie WoKsnstlen 24 

Format N 179 Arcade Machine 44 

dBASEII 439 Canyon Climber 24 

Supercalc 169 Aztec 20 

PFS, Report II 95 Mask of We Sun 29 
PFS, Report 111 115 Cannonball Blitz 26 

Accf Plus G/L 299 Knight Dramonds 26 
G/L, A/P, A/R 599 Z<Kk I 29 

Abcva+I nveniory 799 Zcrkill 29 

Magic Window 115 Star-craes 29 

HOME Serpentine 35 

Home Accountant 59 Star Blazer 25 

Tranaend I 76 Deadline 39 

Tranaend It 119 Tuhewey 35 

Data Capture 4.0 49 Right Simulator 25 

Visiterm 89 Space Vi kings 25 

Per. Finance Mgr &5 Saigon It 29 

ASCII ExprS, Proi 99 SpitFiru Simulator 29 
Electronic Duel 25 Apple Panic £2 

Tax Prep. 1063 149 Otympto Decath 23 


Apple II16K 

Compatible with 
ZBO Saftcard" ... PASCAL CP/M~ 

Full 1 year Warranty. Top Quality byCOEX 

low $KQ95 

PRICE V ^ 

Also from COEX NEW EPSON 
Parallel Interface for Apple. 

With cable.$39.95 


NOW AVAILABLE 

FREE 

IBM PC Catalog 


Computer Company 


HARDWARE 


APPLE HARDWARE 


Apple Compatible Software 


FLOPPY DISK DRIVES 

SINGLE-SIDED 8 


Shuguo SA0O1R $365 $379 $260 Tantton 846-1 $369 $362 $353 

Semens FDDlQO-H 190 169 Call 

DOUBLE SIDED 8 

Bnugad SA551R 510 405 466 Sterna^ FDD2QO-a 360 359 370 

Duffle baiatrack 5 515 490 465 Taridpil 045-2 470 475 456 

Sfiuflart 860 Thin 550 539 319 

_ SINGLE SIDED 5V4:__ _ _ 

Shugart 5A4Q0 210 206 196 Tendon TMIOtH 205 105 T05 

MPI 551 210 200 19& Pertec FD2QC 140 149 139 

DOUBLE-SIDED &/*" 

Shugart 5A4&0 345 325 313 Tartoon TNI100-2 269 265 259 

Pertsc FD250 156 150 149 

DOUBLE SIDED 5W' Thinline 

TEAC 5Th" ThlNIna 375 365 350 Cume SW'Th inline 375 563 356 

DOUBLE-SIDED 3" 

Hitachi Call Can Call 

WINCHESTERS 5YV 

Seagate ST50616M5; 699 679 599 Seagate &T4l£<12Mb> 990 97S 949 
IMI 5Q0&!6Mbl 665 650 519 IW 501 Eft 2 M Lil 10051070 1020 

HWfl 5O16I10MW 131312991226 

SPECIAL LIQUIDATION - SMALL OTY 
S HUG ART 4004 
14 WINCHESTER 

| Only 10 Available —So Hurry] 

' i f }j I 14.5 MEGABYTES 

K«| J List24B5.DC 

■ —.riff Special Sale Price $995.00 


1GK RAM CAHD 


800-854-8230 


910-595-1565 


PRINTERS 

COEX SOF/T BOCP5 

$499 

$£99 

STAR MIC RON ICS NEW! 



Gemrnl 10 lOQcira 

499 

379 

Gemini 15 15“' 

649 

479 

EPSON 



MXflO III 

645 

429 

MXSOF/T III 

745 

499 

MX1O0 III 

996 

079 

INTEGRAL DATA 



Mteroprism 450 

799 

eas 

Priam fltl Color (all) 

1795 

1495 

Prism 132 Color falll 

1995 

1&65 

BROTHER HR 1 

1195 

595 

Daisywntef 

1495 

1295 

IBM PC 9o EPSON Cable 

60 

45 

OKI DATA 



MibtokrtB 32A 

599 

469 

Microllne &3A 

699 

729 

Microline &4AP 

1399 

1099 

MONITORS 

AMDEKCORP 



300 Croon 12" 

$199 

$155 

3 90 Amber 12" 

210 

175 

Cqlgr 1 Composite 

399 

339 

Color II RGB Hi-Rea 

699 

700 

Color Mr RGB Comm'l 

499 

445 

Color IV RGB Analog 

1299 

1059 

NEC 12" Green -NEW 

199 

155 

12" RGB 1690 x 2301 

B95 

799 

1 SONY Profeel 19" Color RGB B95 

B19 

1 PRINCETON GRAPHICS 



1 RGB IBM Lookallke 

709 

599 

DISKETTES 

□YSAN 5V. ' SSSD 

19/155 

$35 

DYSAN 5UT DSSD 

10/55 

46 

ISM 5T SSSD 

10/50 

43 

IBM 5ft" 3$DD 

10/55 

47 

VERBATIM 525-01 SS 

10/45 

23 

VERBATIM 550-01 DS 

10/55 

34 

MAXELL MD1 &S 

10/50 

£0 

MAXELL MD2 DS 

10/60 

33 

AMDEK Hitachi 3' DS Micro 

5/99 

49 

BULK SPECIAL SS 

10/25 

19 

| With Sleeve end Bqx 100/19S 

149 

MORE IBM GOODIES 

CURTIS PC Pedestal 

seo 

$55 

Extension Cable 

50 

44 

INTEL B0B7 1C 


199 

RAM EXPANSION 



16K Motherboard (16 IC'sl 


19 

64K Memory Eifp (9 IC K S| 


GO 

KRAFT IBM Joyslick 

70 

49 

IBM Raddles 

50 

40 

APPLE System Saver FAN 


MORE HARDWARE 

MICROSOFT 

UST 

ACP 

ZBQSofleard 

$395.00 

$249.00 

16K Ramcard 

106.00 

69.00 

The fYemtum Package 

500.00 

579.00 

SOM 



A1084 Function Serial/ 



Parallel 

225,00 

179.00 

AIO Seriai/Forallea 

195.00 

1 65 00 

KEYBOARD COMPANY 



Numeric Keypad 

140.95 

134.95 

ApfJe II Joystick. 

49.95 

44,50 

, Apple II Randbontreflera 

29.95 

£S.95 

KRAFT 



Joystick 


49.00 

Hariri Comrolle*' 


40.00 

PROMETHEUS 



VER&Atto* SpookSrifr 

249,00 

109.00 

vEraAcarti Foui-in-i 

199.00 

166.00 

AUT&DOC diagnostics 

0900 

62,DO 

VISTA COMPUTER CO- 



Vision 80 80x24 Card 

395.00 

269.00 

ViaiDn40 40 col 



enhance 

tgguoo 

149.00 

visienzo Lo case ROM 

2995 

25.00 

A803 BT DS, DD 

50S.OO 

399 .OD 

Quartet Dak Dme 


699.00 

Duel Dsak Drive 


499.00 

Solo Disk Dura 


269 QO 

40 Char T ypa-ahead 

40.95 

35.OG 

Wild Card 

12095 

115.00 

viuex 



Ytoebterm 80x24 Card 

345.00 

£70.00 

KaybpanJ Enhancer II 

140.00 

130.00 

SortSwtftto 

35,00 

30.00 

Fundion SUnti Kays 

79.00 

50.00 

1 PRACTICAL PERIPHERALS 


16K MiCtribufler 

259.00 

220.00 

32K Microbuflar 

299.00 

253,00 

Snapshot Option 

149.00 

109.DO 

VOTHAX 



Typa rf Talk Speech 

37500 

330 00 

SCOTT INSTRUMENTS 



voice RewgmrnVETeo 

799.00 

675.00 

CORVUS 



6 Mb Hand Disk 

375a00 

2455.QQ 

10 Mb Hard EM* 

535000 

3605.00 

20 Mb Hard Disk 

&t SO. 00 

3995.00 

ORANGE MICRO 



The Grapple* 

195-00 

139.95 

SATURN SYSTEMS 



32K RAM Card 

233.00 

1 39.00 

54KRAM Card 

425.n0 

355.00 

13BK RAM Card 

599-00 

505-00 

NOVATION 



Appl&Cat u 

360.00 

339.00 

App*eC0T 212 

025.00 

525,00 

HAYES MICROCOMPUTER 


Hayas Chronograph 

240.00 

£39.00 

MKrcmodem U 

340.00 

360-00 

Smart modern 

299.00 

229,00 

MOUNTAIN COMPUTER 



CPS Mufliluncllon 

339.00 

159.00 

Music SySlem 

395 00 

335,00 

A/0 plus DfP\ 

350.00 

299.00 

Supartalker 

190.00 

169.00 

iNrcii X-iO CwHtoiief 

200.00 

175,00 

ROM Plus 

155.00 

1 28.00 

Keyboard Filer ROM 

55.00 

44.00 

Copy ROW 

55.00 

44-00' 

ROM Writer 

175.00 

159.00 

M$R ENTERPRISES 



Suprlorm 00*24 card 

395.00 

27900 

Sup'rSwjbchar fi Amp 



Power Supply 

395.00 

339.00 

SutfrMod II HF 



Mbdulatof 

63.00 

49.QO 

Apple Fan 

55.00 

43.00 

ALS 



The CP/M PA* ZOO card 

399.00 

299,00 

Smartenm aox£4 Card 

340.00 

279.00 

tne S>«ergizar Package 

699.00 

549,00 


Circle 12 on Inquiry card 
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PRIORITY ONE ELECTRONICS 


THERE ARE NO DETTER BOARDS - THERE ARE NO BETTER PRICES! 

(ompuPro from priority one electronics 






GPU BOARDS 

CO-PROCESSOR 6086/3067 

16 bit 8 or 10 MHz 8086 CPU with sockets 
_ for 8087 and 80130 _ 

Pan ho, DescripHon Utl Price Our Price 

BPSBTI B&A AS J 8MHz BOB6 only $ 760 00 $669.00 

BPGBTISBC CSC lOMHz 8086 oniy$850,00 $764.8$ 

BPGBTIB5AB7 A& T With 8087 option S1Q60 QQ $939.00 
BP6BT166CB7 CSC »tth 8087 option*$1150.00 $1B6S SC 
■ 8087 Limits dock speed to 5MHz 

© DUAL PROCESSOR 6085-fi066 

6 or 8 MHz provides true 16 Bit Power with a standard 
8 Pd S-100 bus 

BPGBTI 612A AS J 6MHz $498 00 $439,00 

BPfiBTI6t2C CSC 6/8 MHZ 5595.00 $529.00 

6S K - 66000 16 BIT CPU 

16 btt B or 10 MHz on-board sockets for 2716. 2732 , 
or 2764 EPROMs fpr up to 8K x 16 O' memory 

HPBflTlB4A A&T BMHz $695 00 $625,00 

BPEflTlMC CSC 10MHz $85000 5765,00 


CMOS RAM SALEl 

RAM 17 - 64K CMOS STATIC RAM 

MHZ, flAfrf 1 7, 2 Watt , DMA Compatible 24 Bit Addressing 

Part No fleicrijrtlM __Usl Price Our Ftlte 

8PGBTU5A64 54K AS J 12MHZ $4 99 00 $446.00 

BPSBT \ 75 m 64K CSC T 2MHz $599 00 $550,0D 

RAM 16 - 02K x 16 BIT CMOS STATIC RAM 

__ fl and/or 16 Bit 

(jnj) 12 MHz. RAM 16.826 x 16 or 64Kx 9 
i EE E/696 16 Bit 2 Walt. 24 Bd Addressing 
BPEAT 180ft 64K AS T 12MHZ $550 00 $510,00 

BPGBTT80C 64K CSC 12MHz $650.00 $610 00 


I/O BOARDS 

SYSTEM SUPPORT 1 MULTIFUNCTION BOARD 

Serial port fsoftware prog baud% 4K RAM included 
15 levels of interrupt , real time clock, 
optional math processor. 


Pin No. 


UstPriCB Our Price 


8PGBTI62A Assembled fi Tested S450.00 $395.60 

BPBBT16ZC CSC $550.00 S495.M 

BPGBTBZ3I Math Chip $195 00 

BPGBT8232 Math Chip $195.00 

BPGBTI82 AM I A&TW/8231 Math Chip $570.00 

BPS BT1 62 C MI CSC w/82 3 1 Ma fd Chip $67 0.00 

BPGBTI I2ILN2 ASTw/8232 Math Chip $570.00 

BPBBT16ZCMZ CSC w/8232 Math Chip $670.00 

MPX CHANNEL BOARDS 

I/O Multiplexer, using BQ85A-2 CPU an board w/IGK RAM 
BPS BT1 &fl AIB Assem bted S Tes fed $649,00 $504,66 

BPGBTI66G16 CSC $749 00 $674.69 


FORTH OPERATING SYSTEM FOR 66K CPU 

Requires a DISK 1. 64Kpt CompuPro memory 
and an INTERFACER 3 or 4 
flPGflTmOS FORTH operating system $m 00 


CPUZ - Z60D CPU NOW 6 MH 2 ! 

3/6 MHz Z80B CPU with 24 BtS Addressing 
FASTEST 280 CPU AVAILABLE* 

BPGBTIB0A 3/6 MHz A& T $325 00 5269,00 

0PG0T16OC 3/6 MHz CSC $425 00 5379,66 


NEW! RAM 21 - 126K STATIC RAM 

(BHg ) «>6 HAM ?I )!MHz. 128K n 8 or 648 x 16 
IEEE/696 8 or 16 Bd 1 2 Amps. 24 Bit Addressing 
BPGBT19QA 128KA&T $1095,00 $ 995,60 

BPGBTI WC 123KCSC *7545 00 $1175 00 


M*DRIVE SOLID STATE DISK DRIVE, 
3500% FASTER!! 

Not really, but the next best ititng 'or Co mpuPr® 8085/88 
Users Cali (or Details on M-Dnve. 

M -Dnve regimes a 6MHz CPU8035/88 dual processor Pisfr 
1 DMA disk co nlroHet and System Support 
1 Multifunction Board 

8PGBTM01Z8KA I20K ql AAT memory 5 M-Diivb Software Si 180.00 
BPBBTM017BKC l?flK nP CSC memory & M- Drive Software $1380 M 
0PEBTMD756KA ?56K of AST mummy A M Drive Soflwjrr $2385.80 
BFEBTMD25SKC ?5fcK of CSC memory S, U Drive Software $2795 00 


INTERFACER 1 

Two Serial I/O 


BPGBT13JA 

Assembted fi Tested 

$295.00 

$259.00 

BPGBTI33C 

CSC 

$370.00 

$329.00 


INTERFACER 2 



Three parallel, one serial I/O board 


BPGBTI soft 

Assembled fi Tested 

$325.00 

$269.06 

BPGBTTS0C 

CSC 

$39900 

$359.00 


INTERFACEft 8 

Eight-channel mult Fuser serial I/O board 
BPG3T1746A Assembled & Tested $699.00 $626,09 
BP6&m<aC CSC 200 dr. 8 port $54900 $748.89 
BPGBTI745A Assembled & Tested $599.00 $558,69 
BP&BTI745G CSC 200 hr. 5 port $699.00 $&?B.89 


DISK 2/SELECTOR CHANNEL 
HARD DISK CONTROLLER 

Fast DMA 2 board set. controls 4 Shugart 4000 series 
or Fujitsu 2300 type drives. Includes CP/M 22' 
BPGBTI77A Assembled & Tested $795.00 $750.00 

BPGBTI 77 C CSC $895.00 5650 00 


INTERFACER 4 

Three Serial 1 Paraitet, i Centronics Parallel 
BPGBTI B7A As sembled fi Tested $450.00 $339.00 

BPGBTI 171 CSC $540 00 $479,00 


* Wh en 2 or more 8 disk drt ves are p urchase d with Disk 
1 Controlter 

DISK CONTROLLERS 

DISK 1 aOPPY CONTROLLER - OUR OEST! 

Fast DMA Soft Sector. Confrats Up to Four 8‘ or 5V* 
Single or Double Density Drives 
OPFOemACPM A&T W/CPM 2.2 & BIOS $670 00 S49&.0U 
•When purchased with two 8" $456.00 
disk drives only. 

0PPDBI7ICEPM CSCW/CP/M22&BIQS $770.00 $595.00 

BPGBTI 71A Disk 1 Controller A&T 5495.00 $449.89 

BPGBTT7TC Disk 1 Controller CSC $595 00 $5511 .OD 

BPEBTEFMBB CP/M 2.2 for Z80/8085 w/manual SI 74,89 

& BIOS 8" S/D disk 

BPGATCPNfiS CP/M 2.2 lor 8086 w/manuats $299.89 

4 BIOS 8 S/D disk 


M-DRIVE/H HARDWARE LOGICAL DISK SYSTEM 

Interfaces through two I/O ports, and runs at tOMHz 
IEEE 690 compatible /requires any CompuPro CPU 
and a 0f£fc l. Each board contains 512K of fasf, tow 
power t900mAl RAM. with parity checking. 

BPG BT 197 A Nl Oil IVE/H w/software. AST SI 695 00 $1295-00 
BPGBTI 97C M>DBlVE/H wise itware CSC It 095 00 £1495.00 


S-IOO MAINFRAME 

110V 60Hz CVT Mainframe uses famous 20 slot 
CompuPro Motherboard {55 tbs.) 
BPGBTENG20RJH 20 Slot Rackmounl $895,00 $625,00 
BPG6TENGZ0DI 20 Slot Desk Top $825 00 $760,00 


S-100 MOTHERBOARDS 

Active fenrninatfoa 6-12-20 Slot 


BPGBTI HA 
BPGBTI 5$G 
BPGBTI S4A 
BPGBTI 54 C 
BPGBTI55A 
BPGBTI 55 G 


Afire s/ot r 2 ibs 
CSC 6 slot. 2 lbs, 
A&T 12 slot, 3 lbs. 
CSC 12 slot, 3 lbs 
A&T 20 Slot, 4 IbS. 
CSC 20 slot 4 lbs 


S 140.00 
$19000 
$175.00 
S240.00 
$265,00 
$340.00 


$125.60 
$155.00 
$155.60 
$ 220.00 
$235.00 
$310 00 


RETAIL STORE PHONE NUMBERS: (ChotsworthQ (213) 709-5464 - (Irvine:) (714) 660-1411 

































PRIORITY ONE ELECTRONICS 





CABINET AND 2 QUME DT8 DOUBLE SIDED DRIVES $1295 00 
PROVIDE 2.4 MBYTES OF MASS STORAGE!! L/sf &32&QQ SKUO.Ml nQ66T2B$$f 


DUAL QUME 8 FLOPPY DRIVE, 
CABINET,DMAS-100 6icqc nn 
CONTROLLER, 91 Ja ? ,IIU . 

AND CP/M® 

FROM I Hi 


ompuPro 


YOU SAVE 
$1419.77!! 


MODEMS 

$495.00 


Ttie AUTO DIAL IMA Modem is a diteel Conned 0-300 or 1200 baud 
modem capable of dialing and calling lor you The AUTO DIAL ?1?A 1$ 
canpallhlc la hmrtlie to Ihe DC Hifgs SHAHTlffUUElP- 


Pail No. 


Description 


U*i SALE Price 


0PU$IAO!AL21ZA 0-3001 a00 baud dialing modem SS99 01' $495.00 

/ “rf" & MICROPOLIS 

Z80 35MB SUBSYSTEM 


* ZB0A4MHZ CPU • 64K RAM * 35 MegaByte Win¬ 
chester Hard Disk Drive Cabinet, and Power Supply • Hard 
Disk Drive BIOS • 2 RS-232 1/0 Ports • Floppy Disk Con- 
Iroller » user Friendly Menu Driven CP/M 2 2 * • Drive 
Interface Cable. 


$ 199.00 

BPCCS20G53 (Sh. Wt. 2 lbs.) 


Each CompuPro system contains the same nucleus of com¬ 
mon hardware and software This insures compatibility 
between systems as well as aflowmg you to expand as your 
needs grow. The following is a list of the basic hardware 
components as well as so![ware 

HARDWARE: 

* Desk lop Enclosure 20 slols 

* Floppy disk enclosure wiih 2 Gume DfB drives 

* DMA Floppy Controlter 

* SQSStfOSa CPU operates 8 9 r ’6 software 

* Memory in (He Ipnm of FtAM 17s 

* System support 1 fCtnck calendar RAM/ROM/iiBth processor options, 
RS'?32 Serial port dual mlfirrupl controllers, triple miervgi iiroers and 
ansre 1 ! 

* Ail irHcfnaI cables 

santnuir 

* CP/M 22 " and C P/M 06' 

* M Drive Software ■ allows the- use of memory as another disk drive 

* Soman's SlMflCALC 6b’ 

* Ashion Tate's DBase II 

DIG DEEP1! Now is the time to buy 
the CompuPro UN-SYSTEM 816!! 

SAVE MONEY, and Have an UN-SYSTEM flt6 f« your very a wrf All 
UN'SYSTEMS contain the very same component as the SYSTEM 
fltBs listed in our Winter 1 903 Engineering Selection Guide, foul are not 
installed or configured. AH it lakes is your prglessiortaf computer 
experience and knowledge to have Itie highest performing S-1DQ 
computet system on Ihe market today 6EWARE! This is nol for (ho 
novice and inexperienced user, as il requires a welt-matured knowledge 
in system integration procedures. 

So, WHY WAIT!? Don’t Pass Up This 
Incredible Deal!! 

Each compunent al ihe UN-SYSTEM 016 Has been assembled and 
individually tested Fuel instaPalion and conf iteration are ihe sole responsi¬ 
bility of Ihe purchaser 


UN-SYSTEM 816/A 

ENTRY LEVEL - SINGLE USER 

0)Bk s to'ago 2 4 Megabytes. Expandable to 46 Megabytes. 

Mam memory 12BK - expandable to 1 Megabyte 
Serial Ports: 4 / Parallel Ports' t 

Ceniromcs/Epson ports 1 

Software CP/M 2 2", CP/M-66"*. M-Dnvc. SuperCalc-86. dBase 
Componenl List Price: 56705.GO UPGGTtfHSYSfiTG 

OUR SALE PRICE: $A V£ 

$ 4795.00 si ^ o00!! 

UN-SYSTEM 816/E 

ENHANCED HIGH PERFORMANCE 
SINGLE USER SYSTEM 

Disk Storage 2A Megabytes Expandable in 4 8 Megabytes 
Mam memory 256K - expandable to 1 Megabyte 
Serial ports 6 

Software: CP/M 2 2" CP/M-06-, M-Drive, SupcrCalc-aS'". dBase 


Component List Puce: $84 97.00 


BP6GTUNSYSBI6 


OUR SALE PRICE; gA VE 

$ 5795.00 szto? 001 

UN-SYSTEM 816/C 

HIGH PERFORMANCE MULTI-USER SYSTEM 

Disk storage: 2.4 Megabytes Expandable to 4.B Megabytes. 

Main memory 384 K - expandable lo 1 Megabyte 
Serial ports: 9 

Software CP/M 2.r , ,CP/M-86'“. MP/M0-16-, M-Drive,SuperCalc- 
86"’, dBase IP 

Componenl Us! Price. $10,636.00 

OUR SALE PRICE: 

$ 7595.00 


BPSHTUNSmiG 


sA*e 


$3041 


.OOM 


PRIORITY ONE ELECTRONICS 

ORDER TOLL FREE (600) 420-5922 - CA, AK, HI CALL (213) 709-5111 

Terms U 5. VISA. MG SAC Check Money Order. U.f Funds Drily GA residents add6 Vj% Sates Tax MINIMUM PREPAID ORDER il 5.00. Include MINIMUM 
SHIPPING & HANDLING d $3 Ob to the first 3 lbs. pkts 40* (or each additional pound Orders over SO lbs, sent freight collect Josl in case, ptease include your 
phone number. Prices 5Lib|ecl to change without notice. We will do our best lo maintain prices though April, 1903. Credit Card Orders will be Charged appropriate 
freight II you haven'1 received your Wmler '83 Engineeing SeiecHon Guide, send $t 00 tor your copy Today! pemog for prepaid prefers only 


ABSOLUTELY THE MOST COST EFFECTIVE 
DISK SUBSYSTEM EVER OFFERED 
BY PRIORITY ONE ELECTRONICS!! 


CompuPro UN-SYSTEM 816 


FOR THOSE WHO DEMAND 
EXCELLENCE! 


ALL OF THIS FOR ONLY: 

$4495.00 S Avf„ 

II purchased separately: $5445.00 eOS 0 ’ 

BPPUBSBCSYS1 iShirmed Freight Collect) 


California 
Computer 
Systems 

64K IEEE/S-100 DYNAMIC RAM 


9 lelcVideo 

WORLD’S BESTSELLING TERMINAL 

Extra Memory Pages 

FREE! 

BPPDBTlirWSZP' $745.00 

’TeleVidteo 925 w/iree 2nd page 
memory kit, a 595 00 Value? 

BPPDBTtWSOAP $949. DO 

‘TcieViden 9SQ w/free 2nd. 3rd & 

4lh page memory kiLl2B5 OD value! 

BPTLlltflO $649.09 

Wilh eniu latious S loraign languages 

fShippivj We^M 37 Ibsl BEST BUYS! J 

1200 BAUD AUTO-DIAL 1 

HAYES SMARTMOUEM COMPATIBLE 


r-i 

r _ X 

m imm > uin u m. Lit 


ROBOTICS -iy^ 


2 or 4MKz BANK SELECTABLE 

* 2 or 4MHz operation * Designed to IEEE proposed S-1Q0 bus 
standard ■ Operates with either an 8080 or Z-80 based S-TO0 system 
providing processor transparent relreahes with tx>th * Sank-selcct 
system allows system memory expansion * Any 16K block can be 
miade bank-independent * All 64 K can be made bank-enabled on ant' 
reset ■ Swppcxts DMA * Jumper-seleciabfe Phantom input * 
Assembled & Tested • Uses Popular 4116 ft AMs 


2 Double sided 0' UUME DT& disk drives 
DMA Flippy Controller Cconlrpls up lo 4 drive&j 
CP/M' 2 2 w/bios ttff|tten to toe Disk 1 Contralto 
Cabincl incUdes power supply A inlemal data cable 
External dala tatke included 

;5fi,-pjjing !2 ) SO iff Ooumi 


I 

I 

I 

I 


REGULAR LIST PRICE IS $375.00 


SMI477 


List Price 

GBT2QSSP $2325.90 
GBTI7IA 8495 00 

BBTCFM80 5I75.0Q 
PBCSOSMS t IH.77 


RETAIL STORE PHONE NUMBERS: (Chotsworth:) ( 210 ) 709-5464 - (Irvine:) (714) 660-1411 






























PHiuifii r u/ve cLEi/ fm/muj 







SIEMENS FEM>1OO 18 


^6" FLOW 

SINGLE SIDE 


HftlVE 

[lENSITY 


90 DAY WARRANTY! ™ 

ONCE AGAIN YOU 
RECEIVE THE 
BENEFIT OF OUR 
UNEQUALLED PUR- ' 

CHASING POWERj^^S^ 

ORDER NOW AND 


DIM INQUIMCS liiftfi 

■.^(Include $7.00 per.iisWe tushie 

BPSIEFODIQQS 


S-100 DUAL 8 SUBSYSTEM 


BPCCS2422A S-100 Disk Controller wit t\ CP/M 22 
BPS1EF0O10OB Siemens Double Density B" drive 

BPHIFDED02 Dual Horizontal Cabinet 

with Power Supply 
and Data Cable 


SAVE $132.00!! 

$ 995.00 

* Unciude $30 00 for shipping) 


| $399.00 
2 $398.00 
1 $295.00 

1 $ 35.00 

$1127.00 


DON'T 
MISS OUT! 

Order No. 
"PBBSIESUB1 


BUY DRIVE AND CABINET TOGETHER AND SAVE! 


International 
Instrumentation 
I mi ir/>ora let t 


DUAL 8" SIEMENS FDD 1008. 

0UAL 8 CABINET POWER SUPPLY 
AN0 INTERNAL POWER CARLES 

IF BOUGHT SEPARATELY: $890.00 


PRICED AT: 


$ 675.00 


BPPDBIIISIE 


• Pasilcvp Pressure F iher Coohng 
’ Ftywer Stfp£Hy<A“i +5V3A" +24V 
lAw-5V 

> Each Dutpui is indivaluaily (used 


* HiltyfG TOP lor C3Sy dOCEB 

* Huavy non-Me* Q9P jlumm 
um base 

* Mwkiidi imwp conwctor:- 


ENVIRONMENT MONHOR PANEL 

Tem per ilii re and toil age mom I lor villi vlmtl an d audible alarm Tar 
ore ri e m p c c n d Mon Direct 01 glial R e tdout af Ini a r* a I te mpmlure In 
C on aliadirll DYM 

HP IIIFUEDQ? CABINET ClNl Y rSh Wl 38 lbs i S29S.Q0 
BP PfrOlllSIEEM . hrrv«", UbiiHTi A disk irvirotatienl iroruim SJTS Qo 
ePlllFDlDOZEM Cdbint-i anl> wi|h rjisfc ewimfinieiil inomiuf S375.U0 

DP PDBSQNIfEIRE Ow... I 31.15 

ftppccsasBBS External Uriiri Cabte s it,17 


OUR FINEST 8" DUAL DISK DRIVE CARINET 


International 

Instrumentation 

Incorporated 


Compare these features listed 
and you’ll see why this cabinet 
is our 

FINEST DISK CABINET 

features 

■ Ftosilive pressure breed air cooling lor reliable disk, drive operation 

■ AC input via 3 wire 7 toot internal ionat corrtfsockel sel 

■ AC iripui E Mi filtered lo six amps lo help prevent disk crashes due to 
power spikes end imp nose 

* 14 gauge mam chassis 

■ Integral power supply wrih 5V ¥ 6A/-SV 3 1A/24V fai 6A 

* Double-sided custom PC power board and supuiy 

* Each OC supply and AC separately lusetf 


STANDARD UNIVERSAL DISK ENCLOSURE 

List Price DUR Price 

flPIIIUOEQM 3495.00 $425.00 

With augmented power suply lo handle Tandon Slimline. or Winchester 

disk drives. Includes the disk environmeni momtor 
fl PM IU DEO 04 AUG S 733.00 $625.00 

With Disk Enyirnnrneni Mnnitor Tor coot. reliable operation 
flPIHUDEOMEM 3584 95 $495.00 


6PMPI5I- Single-Sided Oouble-Density 48 TP! $200.00 

BP M Pt&Z* Double-S ided Double* Density 4 B T PI $2 70.00 

BPMPttil* Singte-5-tted Double-Density 96 TPI $275.00 

Mmmi* DfluCHe-SidBd Double Density 96 TPI $400.00 

“Ropte C 0 ,r# " when ordering, with fat MPi style bezels 
or t n tor Shugart style bezel (Shipping Weight 5 tbs) 


The first 2 highS' disk drive allows tor mounting under 
the keyboard on CRT, etc. 

NO AC Required +5V ±24VDC onty 
FAST 3 msec track to trackI 
SPMPMll* fe High 1 side double-density $300.00 

BP M Pt4 m l A H igh 2 side dou bi^ density $400.00 

BPMPktfS Full height I side single drive dble-density $380.00 
BPMPI42S Full height 2 sided single drive, dble 'density $480.00 
bpmpmi d Fun heighi l side duat drive, dble-density $780.00 
0PMPI42& Full height 2 side dual drive, dbie.-density $920.00 
(Shipping Weight. T i lbs per drive) 


landon 


8-INCH 
THIN LINE 


Exactly one-haft the height ot any other model 
Proprietary, high-resotution, read-write heads patented 
by Tandon 

D C only operation - no AC required 
Industry standard interface 

Three mitffsecond track-to-track access fj/ne (9 lbs.) 

IANDON 8“ DRIVES 

8PTN0TM848I Single Sided $m00 2 or mure $370 00 ea. 
BPTN0TM0482 Double Sided $495 00 2 or more £405 00 •>, 

TANDON SVa" DRIVES 


BP TROTH 1001 


BPTMDTMID0? 


\ 


ftpnoTHiwM 


Single Sided 250KB (5 lbs.) I2M.00 n. 

2 or Mure: $200.00 each 

Double Sided, 500 KB $265,00 ca. 

2 m More: $270.00 each 

Single Sided 500KB $295 00 it, 

2 or More: $270.00 each 

Double Sided. T000KB $395.00 ea. 

2 or Mure: $375.00 each 


DUAL 6" HALF HEIGHT 
FLOPPY CABINET 


* 24V .m 4A SV P 3A 
•SWa AOQma 

5 w HHH Jhr jt aumi m s j.i iem 

* Fan coate# 111J inc 

■ Socketed pewer connections 

* All supplies regulated 


Uit Price SALE 


BPIII0TLDQ2 Dual Thin Line Cornet M2 lbs.) 522500 $165.00 

DUY THE CABINET G DRIVES AND iAVEI 
_With 2 Tandon TTiInline* _ 

OPPOeiUTHQI Cabinet w/2 TNDTM0481 -1 sided (30 IbsiSttS.OO 
ePPDflinTNDZ Cabinet w/2 TNDTM8482 2 sided < 3D lbs.)|lf!5.M 


With 2 MPI Sllmlines 


BP PD Bill n Pli Cabinet w/2 MPI41M - 1 sided (30 lbs) S9ZD00 
BPPOBIItRPIZ Cabinet w/2 MPI42M 2 sided (30 Ibsl $1000,00 

OpHuns _ 

BP IIID T LM PI K ET MPI drive adaptor mounting kit (2 lbs) IE4J5 

OP1II0CCSHU Shugarl I AC/DC power cannectw kit t2 lbs I $14.95 
(For lull Si/e single SABOT or compatible drive sj 


RETAIL STORE PHONE NUMBERS: (ChofsworthQ (210) 709-5464 - (Irvine:) (714) 660-1411 
































PRIORITY ONE ELECTRONICS 


s °% // 


• SANYO 

12 " 

DATA 
DISPLAY 
MONITOR 

24 Lines x 
54 Characters 

BPSYGDM2112 List Price: $160.00 

SALE PRICE: sA Vt 

S75.00!! s8s° 0 

Nr M ■* isa. Wf.ro itei 



LOWEST COST 
PRINTERS AVAILABLE 

$299.00 a 



C MULTI CARD 

MEMORY 0 I/O CARD 





• S4K RAM Expandable • Real Time Clock 

to 256K Calendar with 

• One R5232 Serial Port Battery Backup 

• One Parallel Printer Port fSh Wl 1 lb 3 

BPYIS02S665 List Prtce S595 00 

SALE PRICE; 

$399.00 


EIA/RS232 WALL PLATES 

(Does not include connectors! 

BPIlttfFDfiZSl San-gie punched 

4/$10.00 

8PIIIWP0G252 Dual Punched 

4/$ 12.00 
RS-202 ”D" SUB-MINIATURE 
j—iLMM CONNECTORS 





i-g 

10-24 

25-99 

100-IIP 

BPCHDDB25P 

25 Pm Mate 

$2 

75 

$2 

.50 

$2 

.25 

$1 

.95 

B.PCNDDB25S 

25 Pm Female 

$4 

00 

$3 

.50 

$3 

.25 

n 

00 

0PCNODB51212 

1 Pt Grey Hood 

$1 

65 

$1 

.40 

$1 

,25 

SI 

.15 

0PCNDP25H 

2 Pt Grey Hood 

$1 

50 

$1 

,25 

Si 

10 

si 

.00 

BPC4ID0B5t2ZG 

2 Pc Black Hood 

$1 

75 

$1 

.50 

$1 

35 

$i 

.20 

BPCN&0204IB 

Hardware set 2/Pr 

$1 

□ 0 

% 

M 

$ 

70 

s 

.60 


• B0 cps • 10 i ? or 16 S cpi • 3 sdecfabte line spacing ■ Vertical 
formal control * Centronics parallel or RS232serial interface # Uses 
a Standard Underwood spooled ribbon ■ Fuel nun and tractor teed 

List fries OUR Price 
BPC0M0FT Parallel ml $39900 $299.00 

BPC0H80FTSEH Serial ml $39900 $299.00 

BPCOXAPUNTF Apple mallei mtertace W'cable $49.95 


IBM MAXI CARD 

232 PERSONAL computer ram card 

POPULATED IN 64K, 256K. or &76K 



$229.00 


4 


AXIOM COflPCHftATOM 



Wl 11 ItfiJ 

5*7 Dot Matrix * Parallel Interlace I Centronics! * Tractor Feed 
* Dor Addressable Graphics * Up to 3- Part Paper * Self Test • 
One Year Warranty * 3D CPS 80 Column Unidirectional * Uses 
Regular Paper 

8PAXMGP1 DDA Dot Matrix Primer $389 00 $229.09 


Runs at full speed with 
no wait states 
Parity can be disabled 
aT User s option 
On board parity bit on 
each Byle 

Fully expanded, a lull 
576KB on one card 
One board tills entire 
primary RAM address 
space available 
Full Vista 120 Day 
Warranty 

URM is a trademark of internal mnai Business Machines! 


64K $ 199.00 

BPVIS057G64 L SI Prise £37900 

$AVE$180.00 
256K 5449.00 

BNIS0S7625S List Price I7S9.00 

SAVE $340.00 


576K $ 950.00 

BFIIS11S7057S list Price SI299 00 

SAVE $349.00 


Texas 

Instruments 

16 PIN GOLD AND TIN 
DIP SOLDERTAIL SOCKETS 





TIN 

GOLD 

QTY 

BPTIS16LP 

BPT1G16LP 

59 

$ 

8.00 

$ 10.00 

1009 

$ 

60.00 

$ 80.00 

4500 

$225.00 

$315.00 


DIRECT CONNECT MODEM 

$79.00 


0 - 300 BAUD 
MURA MM-100 


Q - 30D baud 
R5232C interface 
c uM duplex 

Carrier detecl indicator 
Bel! 103 compatible 
Low voltage 

Originate. 1 'Answer switch selectable 


% 


\ 


uti Pitei SALE 


SPMURmiilOD 0 - 300 baud modem $9995 $79.00 
(Stopping Weigh r 2 lbs.} 

BPCHDR5232BF RS232 cable $19.95 


THE COMPATIBLE PI350 

TOSHIBA 

100 CPS LETTER QUALITY, 200 CPS DRAFT MODE 

LETTER QUALITY 
DOT MATRIX PRINTER! 



$1895.00 

B PC C C PI 350 List Price, $ 2195.00 


• Snltwane or switch selectable 
type styles 

■ Complete plotter capabflriy 
with bidirectional tractor 
| Unique 24 pin MICRO DOT 
matfrx print head 

Ust Price DM Price 
BPCCCP135DT Qidrectional tractor £295.0D $275,00 
You won't believe Hie print quality of the COMPATIBLE in its letter 
quality mode! If we didn't tell you it was dot matrix, you would have 
never known! (Shipping Weight 48 lbs,) 


Script Interface 
Fast 20 0 cps draft mode 
High quality Word Process¬ 
ing mode for letter quality 
Full graphics capabilities 
(dol addressable) 


SUSS*" 


5 1 /*" FLOPPY DISKETTES 


•is** 




UJTIti 


SINGLE SIDED 


FUTURES: 

• Includes reinforcement ring 

• Write protect wilh labs 

• 100% Surface tested 

• Lifetime warranty 

Description 
BPULT5240I Soft sector 40 track 2 side 
QPULT524ID 10 sector 40 back. 2 side 
BPULT524IS 16 sector. 40 track, 2 side 

BP0LTSH0I Sofl sector. 80 track, 1 side 
BPDL15I8I0 10 sector. 60 track, 1 side 
BPULT51515 16 sector. 60 track. 1 Side 

ML1UMI Soft sector 80 track. 2 sided 
0PULT52IID 10 sector, 60 track. 2 sided 
BPULIS28I& 16 Sector, 80 track. 2 sided 



SALE! 


40 TRACKS — 
DOUBLE DENSITY 

ORDER INFORMATION: 

BPULT5M01 Soft Sector 

BPUIT5141D 10 Sector 
BPULT51416 16 Sector 


BOX OF 
10 

2 

BOXES: 

10 

BOXES: 


Box Of ID 


Z B«m 


$25.00 

$40.00 

$ 180.00 

10 Bones 


k 


$35.00 $00.00 $200.00 
$30.00 $50.00 $220.00 
.00 $70.00 $320.00 


{Sh WL 2 lbs) 


<Sh. Wt, 4 lbs.) 


(Sh. WL. 20 lbs.) 


PRIORITY ONE ELECTRONICS » 

9161 DEERING AVE CHATSWORTH CA 91 311 111 

ORDER TOLL FREE (800) 420-5922 - CA, AK, HI CALL (213) 709-5111 

Terms U.S VISA. MC. SAC, Check Money Order. U.5 Funds Only. CA res dents add fi Sales Tax MINIMUM PREPAID ORDER £I5.DD. Include MINIMUM 
SHIPPING A HANDLING nr 13.00 tor the lirsi 3 lus plus 404 for each additional pound Orders over 50 lbs sent Ireigtit coded Jiisl in case, please-include your 
phone number Puces subject in change wil huul notice We will do our best in maintain prices through April 1983 Credit Card orders will be charged appropriate 
freight If you haven I received your Winler S3 Engmeeing Jute inn Guide, send $1.00 for your copy today 1 Sale prices tor prepaid orders only 


RETAIL STORE PHONE NUMBERS: (Chatsworfh:) (213) 709-5464 - (Irvine:) (714) 660-1411 
















































PRIORITY ONE ELECTRONICS 


16.000,000 BYTES OF STORAGE 

S-10016MBYTE DMA HARAD DISK SUBSYSTEM 




There are price barriers to be broken, 
and then there are PRICE BARRIERS 

TO BE S-H‘A-T‘T-E-R-E-DU 

Priority One Electronics prides itself 
on breaking price barriers — but 
never like the one you see here! We’re 
talking about 16 M-E-G-A- 

B-Y-T-E-S FOR ONLY 

$ 1595 , 00 " 

That's the storage capacity of THIRTY 
TWO Shugart SASOIRs — at one 
tenth the price! And there can be no 
comparisons between the perform¬ 
ance of this system and floppy disk 
drives! 


PURE SPEED 

That’s what you get when you operate this subsystem imagine data access 
virtually without wait 1 By using DMA technology, [he actual time required to send 
and retrieve data is greatly reduced. With the additional speed and high density of 
the 5W' Winchester disk drive from COMPUTER MEMORIES, you will have 
enormous flies at your own fingertips without the frustration of searching for the 
right floppy disk! The throughput of this subsystem is further increased by having 
all low level disk drive routines resident on the DMA controller thus relieving the 
computer for other tasks 

COMPATIBILITY 

MORROW DESIGNS engineers have invested thousands of man-hours to assure 
that this Ml6 hard disk subsystem will be compatible with almost all S-1QQ 
IEEE/696 computer systems. Each M16 hard disk subsystem is supplied with 
CP/M 22 » and MICROSOFT BASIC V5 2* MORROW DESIGNS has even 
included an IN STALL program on 8" disk so you can easily custom configure your 
M16 subsystem to operate flawlessly with any system that is fully IE EE/696 
compatible and has no other DMA devices on line 

EXPANDABLE 

The Ml 6 subsystem can grow with your needs The DMA controller can operate 
up to four drives at one time Just imagine — 64 MBytes on line! Also, as 
technologies progress, you will be prepared with a controller designed with the 
future in mind! 


WITH CP/M 2.2“ AND 
MICROSOFT 
BASIC V5.2“! 

NO KIDDING! 

16,000,000 BYTES FOR 

ONLY 

$ 1595.00 

SAVE $1400.00!! 



KEY FEATURES: 

DESK DRIVE: 

• DISCUS MIG Computer Memories 
CM 15616,. 16Mb formatted capacity 

• Same physical size and mounting as the 
mi ni l fop py 

• Same DC voltages as the minifloppy 

• Band actuator and stepper motor head 
positioning 

• 5.0 megabit/second transfer rate 

• Same irack capacity as a double dens¬ 
ity 8 inch floppy 

• 170 millisecond random average ac¬ 
cess Lime, reduceabie to 95 ms via a 
simple software algorithm 


CONTROLLER: 

• Fully compatible with high speed 6M Hz 
and 8 M Hz CPUs ol today and tomorrow 

• DMA bus arbitration as outlined by the 
IEEE 696 standard 

• Controls 1 to A soft sectored Winchester 
drives 

• Variable sector length (256. 512,1024, 
or 2048 byte sectors) 

• Automatic CRC generation and checking 

• Addresses 1 to 16 heads 

• Addresses an infinite number ol tracks 

• 24-bit address burst DMA transfers 

• Due to this high transfer rate, 3 minimum 
CPU speed of 2 5 MHz is required 


DON'T WAIT!!! 

WE HAVE ONLY A LIMITED QUANTITY 
THAT WILL BE AVAILABLE BN A FIRST 
CDME FIRST SERVE BASIS! 

AND THESE WON’T LAST LONG! 


;# 


RETAIL STORE PHONE NUMDERS: (Chatsworth:) (213) 709-5464 - (Irvine:) (714) 660-1411 








PRIORITY ONE ELECTRONICS 








H-P QUALITY AND PERFORMANCE AT OUR LOW PRICES! 


M PRIORITY ONE ELECTRONICS , i . i WJ ji 

Sts* 9161 PEERING AVE. CHATSWORTH, CA 91 311 K 

ORDER TOLL FREE (600) 420-5922 - CA, AK, HI CALL (210) 709-5111 

Terms U S VISA MC. HAC. Ctexk, Money Order. U S Funds Only. CArcaftnlsattDWK Sales Tax MINIMUM PREPAID QRDER5I5.00. Include MINIMUM 
SHIPPING & HANDLING □( 53.00 for the-first 3 lbs. pliE 40C lor each additional pcund Orders over 50 lbs. sent Ireigbt collect. Jus! tn case, please mdudeyair 
phone number. Prices subject lo change without notice Wc will do «ir bcsl to maintain pins through April, 19B3 Credit Card orders will be charged approp¬ 
riate Ireight If you haven't received your Winter 'S3 Engineering Selection guide, send $1.00 for your copy today! Sale prices lor prepaid orders only 


RETAIL STORE PHONE NUMBERS: (Chotsworfh:) (213) 709-5464 - (Irvine:) 0714) 660-1411 


NO ONE ELSE HAS LOWER SCOPE PRICES! 


100 MHz 

8 TRACE- 4 CHANNEL 
BPBKP1590 List Price: SI 995.00 

$1449.00 

t Shipping Weight 18 lbs! 

SAVE $546.00!! 


70 MHz 

6 TRACE - 4 CHANNEL 
8PBKP1570 List Price; $1395.00 

$995.00 

(Shipping Weight Tfl fbsi 

SAVE $400.00!! 


05 MHz 

DUAL TRACE - TRIGGERED 
BPBKP1535 List Price $950.00 

$695.00 

(Shipping Weight 20 lbs .\ 

SAVE $430.00!! 

INCLUDING REBATE 


30 MHz 

DUAL TRACE ■ DELAYED SWEEP 
BPBKP1530 List Price: $875.00 

$625.00 

(Shipping Weight 20 lbs) 

SAVE $301.00!! 

INCLUDING REBATE 


DUAL TIME BASE! 


CALIBRATED DELAYED SWEEP! 


• 100MHz 0KP159O, 70MHz BKP157Q 
■ 1 mV/divteon sensitivity 

• 500 MV/d(vision cascade sensitivity 

• Four-input operation provides trigger view 
on 4 separate inputs 

• Alternate time base operation 

• 20 MHz bandwidth limiter CHI £ CH2 


* Lighted function pushbuttons employing 
electronic switching with non-volatile 
RAM memory 

* a x TO cm internal graticule CRT 

* Video sync separator standard 

* Dual intensify controls 

* Voltage and current probe calibrators 
(BKPt 590 only) 


UK PI 535 SPECIFICATIONS: 

* 35MHz response: usable beyond 50 MHr * 2 
mV/em vertical sensitivity * Signal delay line Iw 
accurate vie* of high Frequency pulse leading edge 

* Alternate trigger capability * Automahc or 
manual selection at CHOP AND ALTERNATE duah 
irace display • Variable huJd-off lor accurate pulse 
train display * Video sync separators standard * 
Built-in iriggaring lifters * PDA CRT wiih P3i 
phosphor * 10 t/retydirect probes included * 
Differential input capability 


BKP1530 SPECIFICATIONS: 

* Delayed sweep opera tion for sweep Expansion up 
to IDODV * 5 mV division sensitivity sellable Z 
mV to 20MHz * Variable hold-ofl pulse tram 
display • Single-sweep for mmpetitfve wave- 
lorms ■ Built-in triggering titters ■ Video sync 
separator standard • CHOP or ALTERNATE dis¬ 
play * Differential inpul capability * 11.7 nS rise 
Urns for short duration pulses * Alternate trigger 
capability * Front panel x-y operation • 10:1/.ref- 
erence/dinect probes included 


BP HP-75C (Sh. Wt. 5 lbs.) List Price: $995.00 

PRICE: $Q49m00 


DIRECT 

FACTORY 

CONSUMER 

REBATE 

CERTIFICATE 

INCLUDED! 


SERIES 10 - Programmable Calculators 


BVEESZ SUPER LOW 


PRICES - FREE EXTRASI* 


* RPN Logic 

* Continuous Memory 

* Convenient Design 

* Automatic Tum-otl Function 
» LCD 

* Self Diagnosis 
■ Rugged Construction 

Pail No. Description 

BP HP-IOC Scientific (Sh. Wt, 3 Ibs.i 

BPHP-11C Advanced Scientific (3 lbs) 

BP HP’12C Advanced Financial 

0 P HP- f5C Advanced Scientific w/matr ices (3 lbs.) S120.00 $ 

BP HP-i6C For Digital Electronics and $120.00 0 

Computer Science (Sh WL 3 lbs.) 


List Price SALE 
$ 7ooo $ 59.00 
% 9000 $ 79.00 
$12000 $ 99.00 
99.00 
99.00 


m PACKARD HP-75C Portable Computer 


• Accepts 48 K of applications ROM 

• Touch-type typewrite Mike keyboard 

• Powerful BASIC Language 

■ Uses same peripherals as Senes 40 


Buy a Series 40 Computer or Peripheral and get an 
enhancement module FREE* — Up lo a $125.00 Value! 
One Free Module with each Computer or Peripheral! 


Get One of These Enhancement Modules 


HP PPB2IGQA 

HP-1L Module 

$125.00 

BP KP82U0A 

Quad RAM 

S 75.00 

RP HP82I&DA 

Extended Functions/Memory Module 

$ 75.00 

BP HPS2I&IA 

Extended Memory Module 

$ 75.00 

BP HP82182A 

Time Module 

S 75.00 


*Eacb Computer or Peripheral is shipped with a coupon for free Enhancement Modufe direct from 
Hewlett-Packard (Offer expires 4/3G/83). 


SAL e!! 

2 Probes 
Included 
With Each 
Scope! 


Bay one of these: 

BP HP-41 C Handheld computer with HP82TQ6A 

memory module included {WL 5 lbs,} 
BP HP-41CV Handheld Computer w/5X Memory (5 lbs.) 
RP HP82104A Plug-in Card Reader (Sh WL 5 lbs.) 

BP HP62153A Optical Wand fSh. Wt. 5 Ibsj 
BP HPB2161A Digital Cassette Drive (SH Wt 5 lbs) 
BP HP82162A Thermal Printer/Plotter (Sh Wt. 5 lbs ) 
BP HPB2163A Video interface (Sfi Wi. 5 ibsj 


$195.00 $149.00 
$275.00 $219.00 
$19500 $159.00 
$ 125.00 $ 99.00 
$450.00 $349.00 
$450.00 $349.00 
$225.00 $179.00 
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DUAL DRIVE SUBSYSTEMS ' 








Choose the System that fits your needs! 

A complete computer system ready to add 
on a terminal and printer All Systems in¬ 
clude CP/M® software and system manual 
set. Full six-month parts and labor warranty 
excluding drives which carry the full O.E.M, 
manufacturers warranty. 


MINI FLOPPY 




HORIZONTAL OR VERTICAL 

Fully Assembled and Tested Units 

w/two Shugart 801R SS/DD.$ 975,00 

w/two Shugart 851R DS/DD.1 225,00 

w/two Siemans 120-8 SS/DD. 675.00 

w/two Qume DT-fl DS/DD.1250.00 

w/two Tandon 848-1 SS/DD........ 995.00 

w/two Tandon 848-2 DS/DD.1195,00 

Cabinet A &T w/Power Supply and Accs. 235.00 
Cabinet Top and Bottom. Only— 69,50 


California 

Computer 

Systems 

SPECIAL! 

CCS SYSTEM 2410 



. $1995.00 


• Includes OP/M* 2.2 • 2-Serial/l-Parallel Port 

• DM A Disk Controller • Hardware Vectored Interrupts 

• 2-Real Time Clocks • Supports CP/M*.MP/M®,OASIS 

CCS 2300 System, A & T.. 1695.00 

• 2810 CPU. Only— 255.00 

• 2422 Disk Controller. Only— 330.00 

• 2066 64K. Only— 360.00 

• 2300A Mainframe NEW!... 0n/y-455.00 

• CCS Apple Boards Call Toll Free For Prices 


— 


r.T!- — 



Only $1395.00 

COMPLETE 


■k with 43 TPI single sided 
double density 5tt" $1395.00 

* with 43 TPI double sided 
double densily 5tt" $1495.00 

* with 33 TPI double sided 
double density $1650.00 

An I ^expensive but powerful system f eat uri ng a 
4 slot S-IOO bus chassis with the XOR S-100 
board set; 4-MHZ Z-80 CPU ★ 64K dynamic 
memory* multi-sector mixed density disk con* 
troller * 2-RS232 output ports in the rear for 
your terminal and printer * 3 eight-bit parallel 
ports on the CPU ready to add a cable and 
interface to your printer ★ All above systems 
are in stock ★ includes CP/M® 2.2. 

CP/M is a irademark of Digital Research 


HARD DISK 

-Only $2995.00 

* COMPLETE 

These S-100-4 Systems may 
be very small in size (9”H x 
9Vj f, W x 10WL) but look at the 
size of the AT A SI* 5V«" Win¬ 
chester hard disks we offer! 

4 models to choose from 

* Seagate 5 Megabyte System $2995.00 

* #3020 15 6 Megabyte* System $3495.00 

* #3033 26 Megabyte' System $3995.00 

* #3046 36 Megabyte' System £4495.00 

The above systems include a 96 TPI double sided double density 5 V 
floppy as standard The hard disk is controlled via Western Digital's 
controller for hard disks. Giber features are the same as Systran at lelt 
'Megabyte sizes mentioned above are Ltie available storage space after 
formatting- 



TAPE BACKUP 

with hard Only $4250.00 

DISK COMPLETE 

Now available through 
(J.$ Micro Sales, the 
XOR IRWIN 510 S- 
100-4 tape backup sys¬ 
tem with 10 megabytes 
of hard disk storage. 
Back up your hard disk 
on a mini-tape (we’re talking 10 meg,) in 
less than 3Va minutes! The above system 
includes a 96 TPI DS/DD floppy drive and 
this system’s modular design allows you 
to add a second floppy for only $395.00. 



A MAJOR BREAKTHROUGH IN TECHNOLOGY. 


IOMEGA CORP. ANNOUNCES THE ALPHA* 10 



IOMEGA Technology 

IOMEGA has combined the reliability of Win¬ 
chester Technology with the low cost 
removability of flexible media recording to 
create a new generation of information storage 
technology. A unique system of media stabiliza¬ 
tion enables the flexible media to fly at close 
proximity to the head, resulting in high density, 
non-contact recording. Embedded servo and 
IOMEGA'S Parity-Sector Error Correction further 
enhance the high density and data reliability 
achieved with the new technology. IOMEGA 
TECHNOLOGY is the step forward the industry 
has been awaiting. 

Highest performance and reliability of any 
Removable Disk Drive. Lowest-cost 10 
megabyte Disk Cartridge. More resistant to 
shock and vibration than any other Fixed or 
Removable Disk Drive. More resistant to con¬ 
tamination than any other Removable Disk Drive. 
Fastest start/stop (cartridge replacement} time 
of any high performance Disk Drive. Only Disk 
Cartridge Subsystem (drive, controller and car¬ 
tridge) to dimensionally conform to the diskette 
standard, (size and mounting), i.e. identical size 
L to Shugart 801/851. 


10 Megabyte 
Flexible Media 
Storage Sub-System 

Below is pictured XOR Data Science brand new 
S-100-12PLUS employing a fantastic 10 Meg 
floppy system. This new product is absolutely the 
greatest thing to hit the market in the last five 
yearsl Think of it, no more backup problems or 
head crash! 100 Meg of your data in the space 
the size of a shoe-box — and you can take it home 
with you. Call and ask for our folder before you 
buy your new computer system. It is definitely the 
best investment you can make. 


(#S1000-75) Complete £3995,00 



* Extra cartridges available (*M 2000-51) *50.00 


ALPK^ 10™ is a product manufactured by IOMEGA™ CORP. 



IOMEGA Alpha 10 


*10 megabyte formatted capacity. 

* Removable 10 megabyte flexible media 
cartridge. 

• 1,13 megabyte/sec. data rate (instantaneous) 

• 35 msec average access time. 

• Low power: 35 watts including integrated 
controller. 

* 8000 hours MTBF. 

• Embedded servo for track following and track 
accessing. 

* Parity-Sector Error Correction that insures 
non-re cover able data errors will be less than 
one In 10 ' 2 bits transferred to the host, 

* Dimensions: Disk Drive 4 5' r x6.5"x14,3 M 
Cartridge %" x 0.23" x 11 - 


534 BYTE April 1033 
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ORDER TOLL FREE 

☆ EAST ☆ ☆ WEST ☆ 

1 ( 800 ) 435-9357 1 ( 800 ) 854-8174 

In 111. 1 (81S) 485-4002 In Calif. 1 (714) 891-2677 

E RMS : We accepf V)$A/MC. prepay, cheek or mmey or ties. Ptease fllkw persona* cteck two weeks to tfesn before shipment 
1.00 handling charge on ail orders under *50.00.15% Repacking Fee All orders shipped via U,P£ unfess otherwise specified All 
S CAD. orders am $1 D0.0D f*x#e a CaShlere Check ■*■ Dir products carry a fc| 6 menu's parts and labor warranty excluding 
s, printers and Seiminals *foch carry the till 0.E.M (aclny warranty PRICES SUBJECT TO CHANGE WITHOUT NOTICE 



1 

1 ® micro 

IVI 

. . SALES 


★ MADE IN U.S.A. BY AMERICANS ★ 


★ EAST * 11 Edison Drive, New Lenox, Illinois 60451 

* WEST *6182 Garden Grove BfvdWestminster ; GA 92683 


UNIVERSAL POWER SUPPLY^ 


$69.95 


Far Big Board. Apple or Aim 65 
+5VDC @ 3 Amps 
+ 12VDC @ .750 Amps 
-12VDC @ .750Amps 
-5VDC @ .500 Amps 
Dimensions'. 4” x 4”x 11" 


DISK DRIVE POWER SUPPLY 

For 2 - 8 pi or 5 TI Drives 
+ 5VDC ® 4 Amps 
+24VDC @ 3 Amps 
— 5VDC @ 1 Amp 
AC Cables for 2 Drives $7,50 
Dimensions: 4” x 4" x 11" 




$59.95 


S-100 POWER SUPPLY 

+8VDC @ 30 Amps 
+16VDC @ 6 Amps 
-16V0C @ 6 Amps 
PC Board Design 
$S 9 igQ Dimensions: 5" x 6" x 11" 



TERMINALS 

Televideo 91D+ with green screen. $575.00 
TO. 925.>. 739.00 T V. 950 . 945.00 

Adds Viewpoint Model 3A+. 519.00 

Zenith Z-19. . 740.00 


PRINTERS 

Okidata 82A SO Column. 465.00 

Okidata 83A 132 Cou turn n.., 745,00 

C-ITOH Prowriter 1.. 525.00 

ID.S. Microprism Model 480 ... 565.00 

******STAR MICRONICS ****** 

Gemini 10 Serial. .$ 130 OFF 

Gemini 1 0 Parallel... 120 OFF 

Gemini 15 Serial... . 150 OFF 

Gemini 15 Parallel...... 140 OFF 


8” DISK DRIVES 

ShugartBQIR $388.0Gea.Twofor$379,OOea, 
3hugartS51R . 535.OOea. Two for 529.00ea. 

Qume DT-8.,, 540.00ea. Two for 529.Q0ea. 

Tandon848-1 395.OOea. Two for 388.OOea. 

Tandon 848-2. 525. OOea. Two for 519, OOea. 

SEemans120-8 235.OOea. Two for 225.OOea. 
AJIShugarHDflvesraniw^ 


rs 


by XOR, 



For lost or systems applications 
Complete S-100 12 Slot Main¬ 
frame with Disk Drive Power Supply 
lor 4 Drives. 

SPECIFICATIONS 

Regulated 
+ 5V @ 5 A 
+24V @ 3A 
—5V @ 1A 
$226.00 Kit with 12 S-100 Bus Connectors 
$255.00 Assern and Tested with 1 2 Bus Connectors 
$15.00 AC/DC Drive Cable Set for 2 Drives 
Dimensions 6” x 10" x 18" — Shipping Weight 25 lbs. 


Unregulated 
+8V @ 30A 
±16V@ 6A 



Low Velocity 
Whisper* Fans 
Only $18.00 ea. 
Finger Guards 
$2.50 each. 


XOR 

S-100 MOD ) 


CUSTOMER SERVICE HOTLINE 1 


100-4 



$ 1695.00 

* 4 Slot 5-100 Bus * Incuktes CP m a 22 and Manl 

* Two Separate Fewer Supptys -k All Cables Provided 

* XOR S-1 00 Board Set * Dimensions only !Tx 9" x 18V^' r 

S-100-4 System Complete with: 

2-Tandon Thinline 8" (Model TM-848-1 SS/OD) 

Part#S-1000-40.$1695.00 

2-Tandon Thinline 8” (Model TM-848-2 DS/DO) 
Part#S-1000-39.$1950.00 

* ★★SPECIAL OF THE MONTH*** 

8" Dual Drive Subsytem 1.2 Meg Includes two 

Sterna ns 120-8 SS/DD Drives. Cables. Power Supplies and 
Cabinet. A & T.On/y—$675,00 


“0 


coo 





$ 1795.00 

TERMINAL 

★ Feather Touch Capacitance Kybrd * BO Key Standard ASCII 
*SOHOC Type Screen. Attribute Set *8 Special Function Keys 

★ Hall Intensity it 20 Screen Editing Keys 

COMPUTER 

★ XOR S-100 Board set * Includes CP/M* 22 

it Programmable Keyboard Set * B Slul S-100 Bus 

S-100-8 System Complete With: 

Shugart 801R Subsystem"' (#8-1000-22)...$2675.00 
Shugart 851R Subsystem* (#5-1000-23)... 2925.00 
Qume DT-8 Subsystem* (#S-1000-24)... 2950.00 

Shugart SA 400 Minis (#5-1000-25) 2350.00 

Complete System, No Drives (#5-1000-21) . 1795.00 

'Available in Horizontal or Vertical Cabinet 


(714) 898-5525 

-——____N 




$ 1350.00 

* WilhmeXORS-IOOMOD * XOR S-100 Board set 

* 12 Slot Motherboard and * Includes CP/M* 2 2 Software 

Card Cage and Manual 

* +BV ® 30A * # 1 6V ip eA * All Cables Provided 

* DC Power to Run up lo 4 Drives * Complete Manual Sei 

S-100-1 2 System Complete With: 

2-Shugart 801H (#8-1000-30) $ 2125.00 

2-Shugart 851A (#8-1000-31 . 2425.00 

2-Qume DT-B (#8-1000-32) 2450.00 

Complete System, no drives . . 1350.DO 

Cabinet only - Includes Swilches. Fan 8 AC/DC Wiring 
(#5-1000-28) 250.00 

Dimensions 11" x 21" x 22" 

CP/M" is a trademark of Digital Research _ . 


Apple 8” Disk Controller Card. $395.00 

ZVX4 Dual Density, Single & Double Sided - Auto Boot 
Disk 2 + 2 Single Density Single or Dual Sided 

VSVA> 300.00 

Complete tine of add on drives for Apple 
CALL TOLL FREE FOR PRICES 


Ask about our Low Cost MODEM Software 
Hayes-MicroModeml DO Ser/Par11Q/3Q0 Baud .... $275.00 
Haye s - Smart M extern 300 Baud Grig/Ans D irector.. . 250.00 
Novation - DCAT300 Baud Direct Con. Ans/Ong 165,00 

Novation - AUTO CAT Airtu/Ans/Orig Direct Con. . 235.00 

N ovat ion - AP Pl£CAT 300/1200 Baud Direct Cun 350.00 

PM Ml * MM1Q3 300/600 Baud (S-100 BUS) . 359-00 


SOFTWARE 

BASIC 80.$280.00 

BASIC COMPILER. 320.00 

CALCSTAR. 150.00 

C BASIC. 118.00 

C COMPILER. 175.00 

MACROASSEMBLER . 90.00 

MAILMERGE. 115.00 



































































64K DYNAMIC 
200 NS 


*5** TMM2016 


STATIC RAMS 


2101 

5101 

2102-1 

2102L-4 

2102L-2 

2111 

2112 

2114 

2114L-4 

2114L-3 

2114L-2 

2147 

TMS4044-4 

TMS4044-3 

TMS4044 2 

MK4113 

TM M21>16-200 

TMM2016-150 

TMM2016-10Q 

HM6116-4 

HM6116-3 

HMG116 2 

HM6116UP-4 

HMG116LP-3 

HM6116LP-2 

Z-6132 


256 i 4 
256 x 4 
1024 X 1 
1024 x 1 
1024 X 1 
256 x 4 
256 X 4 
1024 x 4 
1024 x 4 
1024 X 4 
1024 x 4 
4096 X 1 
4096 x 1 
4096 i 1 
4096 x 1 
1024 x a 
2046 x 6 
2048 x 6 
2048 x 6 
2048 x 8 
2048 X 8 
2048 x 8 
2048 x 8 
2048 X 6 
2048 x 8 
4095 x 8 


(450ns) 

(450ns) (cm os) 
(450ns} 

(450ns} (LP) 
(250ns}(LP} 
(450ns} 

(450ns} 

(450ns} 

(450ns} (LP) 
{300ns}(LP) 

(200ns) (LP) 

(55ns) 

(450ns) 

(300ns) 

(200ns) 

(250ns) 

(200ns) 

(150 ns) 

(100ns) 

(200 ns) (cmos) 
(158ns) (cmos) 
(120ns) (cmos) 
(200ns) (cmos)(LPJ 
(150ns) (crrtos)(LP) 
(120ns) (cmo 5 )(LP) 
(300ns) (Oslal) 


LP = Low Power 


Qstat Quasi Stallc 


DYNAMIC RAMS 


TMS4027 

4096 x 1 

(250ns) 

1.99 

UPD411 

4096 x 1 

(300ns) 

3.00 

MM5280 

4096 x 1 

(300ns) 

3.00 

MK4108 

8192 X 1 

(200ns) 

1.95 

MM5296 

8192 x 1 

(250ns) 

1.85 

4116-300 

16384 x1 

(300ns) 

8711,75 

4116-250 

16384 x1 

(250ns) 

8711.95 

4116-200 

16384 x 1 

(200ns) 

8712.95 

4118-150 

16384 x1 

(150ns) 

8714.95 

4116-120 

18384 x 1 

(120ns) 

8729.95 

2118 

16384 x 1 

(150ns) (Sv) 

4.95 

4164-200 

65536 x 1 

(200ns) (Sv} 

&.9S 

4164-150 

65536 x 1 

(150ns) (5v) 

6.95 


5Y = single 5 volt supply 



EPROMS 


1702 

256 x 6 

(1 us) 

4.50 

2708 

1024 x. 8 

(450ns) 

3.95 

2758 

1024 ■ a 

(450ns) (Sv) 

5.95 

2710 

2048 x 6 

(450ns) (5v) 

3.95 

2716-1 

2048 x 8 

(350ns) (Sv) 

5-95 

TM52516 

2048 x 8 

(450ns) (5v) 

5.50 

TMS271G 

2048 x 8 

(450ns) 

7.95 

TMS2532 

4096 x 8 

(450ns) (5v) 

5.95 

2732 

4096 x 6 

(450ns) (Sv) 

4.95 

2732-250 

4096 x 6 

(250ns) (5v> 

0.95 

2732-200 

4096 x 8 

(200ns) (5v) 

11-95 

2764 

8192 x 6 

(450ns) (Sv) 

9,95 

2764-250 

8192 x 6 

(250ns) (5v) 

14-95 

2764-200 

8192 x 0 

(200ns) (5v) 

24.95 

TM $2564 

8192 x 6 

(450ns) (Sv) 

17.95 

MC68764 

8192 x 0 

(450ns) (5v)(24 pin) 

39.95 


Sv = Single 5 Veil Supply 



EPROM ERASERS 


PE-14 

Timer 

Capacity 

Chip 

6 

Intensity 

(uW/Cm 7 } 

5,200 

83.00 

PE-14T 

X 

6 

5,200 

119.00 

PE-24T 

X 

9 

6J00 

175,00 

PL-265T 

X 

20 

6,700 

255.00 

PR-125T 

X 

16 

15,000 

349,00 

PR-320 

X 

32 

15,000 

595.00 

_ A 




2KX8 STATIC 
200 NS 


$Q15 


Z-80 

2,5 Mhz 


ZB0-CPU 

3.95 

Z80-CTC 

4.49 

Z80-DART 

10.95 

Z80-DMA 

14.95 

Z80-PI0 

4.49 

Z80-SIQ/0 

16.95 

Z80-SIQ/1 

18.95 

Z80-SIO/2 

16.95 

ZflO-SlO/9 

16.95 


4.0 Mhz 


Z0OA-CPU 

4.95 

Z80A-CTC 

4.95 

Z0OA-OART 

11.95 

Z8QA-DMA 

15.95 

zeoA-pio 

4.95 

Z80A-SI070 

15.95 

Z80A-SIO/1 

16.95 

Z80A-SIQV2 

16.95 

ZB0A-5IO79 

16.95 

6.0 Mhz 

Z80B-CPU 

11,95 

Z0OB-CTC 

13.95 

ZSQB-PIO 

13.95 


Z0QB-DART 19,95 | 

ZILOG 

26132 34.95 I 

LZ8671 39.95 i 



^CRYSTALS 

32.768 khz 

1.95 

1.0 mtu 

4,95 

1.8432 

4,95 

2.0 

3,95 

2.097152 

3,95 

2.4576 

3,95 

3.2768 

3,95 

3.579535 

3,95 

4.0 

3,95 

5.0 

3,95 

5.0688 

3,95 

5.185 

3.95 

5,7143 

3.95 

6.0 

3-95 

6.144 

3.95 

6,5536 

3.95 

0.0 

3.95 

10.736635 

3.95 

14.31010 

3.95 

15.8 

3.95 

16.0 

3.95 

17.430 

3.95 

16.0 

3.95 

18.432 

3,95 

20.0 

3.95 

22.1184 

3.95 

32.0 

3,95 


CRT 


CONTROLLERS 

8845 

14.95 

66945 

35-95 

HD46505SP 

15,95 

6847 

12.25 

MCI 372 

6.95 

60047 

24,95 

0275 

29.95 

7220 

99.95 

CRT5027 

39,95 

CRT5037 

49.95 

TMS9918A 

39,95 

DP8350 

49.95 



KEYBOARD 
CHIPS 

AY5-2376 11.95 

LAY5-3600 11.95 j 


8000 


6035“ 

6039 

INS-8060 

INS-8073 


6065 
6085A-2 
8066 
8087 
8068 
8089 
8155 
8155-2 
6156 
8185 
8185-2 
8741 
6746 
l 8755 


8200 


8202 


8205 

8212 

8214 

8216 

8224 

8226 


8231 

8237 

8237-5 


8243 

8250 

8251 
6253 
8253-5 
6255 
0255-5 
6257 
8257-5 
8259 
8259-5 

8271 

8272 
8275 
8279 
8279-5 
8282 

8283 

8284 
8286 

8287 

8288 
1 8289 


DISC 
CONTROLLERS 


1771 
1791 
1793 
1795 
1797 
2791 
2793 
2795 
2797 
8843 
0272 
UPQ765 
1691 
[ 2143 


16.95 

24.95 

25.95 

49.95 
49-95 

54.95 

54.95 

59.95 
59-95 

34.95 
39-95 

39.95 

17.95 

18.95 , 


rCONNECTORSl 

RS232 MALE 

2.50 

RS232 FEMALE 

3.25 

RS232 HOOD 

1.25 

^S-100 ST 

3.95j 


JDR Microdevices 


1224 S Bascom Avenue 
San Jose, CA 95128 
800-538-5000 • 800-662-6279 (CA) 
(408) 995-5430 • Telex 171-110 


6800 


68088 

8800 

6602 


59.95 
3 95 
7.95 


8800 

13.90 

6909E 

19.95 

6609 

11.95 

8810 

2.95 

6620 

4.35 

8021 

3,25 

6826 

14.95 

8040 

12.95 

6043 

34,95 

6044 

25.95 

6645 

14.95 

6847 

11.95 

6650 

3,25 

6852 

5.75 

6650 

9.95 

6862 

11.95 

6875 

6.95 

6860 

2.25 

6883 

22.95 

68047 

24.95 

68488 

19,95 

6800 = 

1MHZ 

6BB00 

10,95 

68B02 

22.25 

68B09E 

29,95 

66B09 

29.95 

60B1O 

6,95 

66B21 

6.95 

6BB45 

19,95 

68B50 

5.95 

68900 = 

2 MHZ 


6500 

1 MHZ 


6502 

4,95 

6504 

6.95 

6505 

6,95 

6507 

9,95 

0520 

4.35 

6522 

7.95 

6532 

9.95 

6545 

22.50 

6551 

11,85 

2 MHZ 


6502A 

6-95 

6522A 

9.95 

6532A 

11.95 

654 5A 

27,95 

6551A 

M.95 

3 MHZ 


6502 B 

14,95 


UARTS 


AY3-1014 

AY5-1013 

AY3-1015 

PT1472 

TR1602 

2350 

2651 

TMS6011 

IM 6492 

IM64D3 

INSB250 


GENERATORS 

BIT-RATE 

MC14411 11.95 


SR 1941 
4702 

COM5Q16 
COM8116 
MM 5 30 7 


function 

MC4024 3.95 

LM566 1 49 

XR2206 3.75 

3,95 , 


74LS00 


11.95 

12.95 
1695 

10.95 
10.95 


74LS09 

.24 

74LS173 


74LS01 

.25 

74LS174 


74LS02 

.25 

74LS175 


74LS03 

,25 

74LS1B1 

2 1 

74 L 604 

.24 

74LS169 

6.9 

74L505 

.25 

74LS190 


74LS08 

.20 

74LS191 


T4LS09 

.29 

74LS192 


74LS10 

.25 

74LS193 

r 7 

74LS11 

.35 

74LS194 


74LS12 

.35 

74LS195 

.6 

74 LSI 3 

.45 

74LS196 


74LS14 

.59 

74LS197 

.7 

74LSI 5 

.35 

74LS221 


74LS20 

.25 

74LS240 


74LS21 

,29 

74LS241 


74L522 

.25 

74LS242 


74L526 

.29 

74LS243 


74 L 527 

.20 

74LS244 


74LS28 

.35 

74LS245 

1,4! 

74LS30 

.25 

74LS247 


74LS32 

,29 

74LS248 


741S33 

.55 

74LS249 


74LS37 

,35 

74LS251 

.5 

74LS38 

.35 

74LS2S3 

.5! 

74LS40 

,25 

74LS257 

,5! 

74LS42 

,49 

74LS2S8 

.5! 

74LS47 

,75 

74LS259 

2.7! 

74LS40 

.75 

74LS260 

.5! 

74LS49 

,75 

74LS266 

.5E 

74LS51 

.25 

74LS273 

1.41 

74LS54 

.29 

74LS275 

3.31 

74LS55 

,29 

74LS279 

.4! 

74LS63 

1.25 

74L5280 

1.9£ 

74LS73 

,39 

74LS283 

.6! 

74LS74 

.35 

74LS290 

.8! 

74LS75 

.39 

74LS293 

.85 

74LS75 

.39 

74LS295 

.9* 

74LS7B 

.49 

74LS298 

,59 

74LS83 

.60 

74LS299 

1.75 

74LS85 

.69 

74LS323 

3.5C 

74LS86 

.39 

74LS324 

1.75 

74LS99 

.55 

74LS352 

1.29 

74LS91 

.69 

74LS353 

1.29 

74LS92 

.55 

74LS363 

1.3E 

74LS93 

,55 

74LS3G4 

1.95 

74LS95 

.76 

74LS365 

,49 

74LS96 

.89 

74LS366 

,49 

74LS107 

,39 

74LS367 

.45 

74LS109 

.39 

74LS36B 

.4 

74LS112 

.39 

74LS373 

,9 

74LS113 

-39 

74LS374 

,9 

74LS114 

.39 

74LS377 

1.3 

74LS122 

,45 

74LS376 

1.1 

74LS123 

,79 

74LS379 

1.3 

74LSI24 

2.90 

74LS395 

1.90 

74LS12S 

,49 

74LS3B6 

.45 

74LSI26 

,49 

74LS390 

1,19 

74LS132 

,59 

74LS393 

1.19 

74LSI33 

.59 

74LS395 

1,19 

74LS136 

,39 

74LS399 

1.49 

74LSI37 

.99 

74LS424 

2.95 

74LS138 

.55 

74LS447 

.37 

74LS139 

.55 

74LS490 

1.95 

74LS145 

1.20 

74LS624 

3,99 

74LS147 

2.49 

74L5640 

2.20 

74LS148 

1+35 

74LS645 

2.20 

74LS151 

.55 

74LS068 

1.69 

74LS153 

.55 

74LS669 

1,69 

74 LSI 54 

1,90 

74L5670 

1.40 

74LS15S 

.69 

74LS674 

9.65 

74LS156 

,69 

74LS682 

3.20 

74 LSI 57 

.65 

74LS683 

3.20 

74 LSI 58 

,59 

74LS684 

3,20 

74LS160 

.69 

74LS685 

3.20 

74 LSI 61 

.65 

74L5688 

2.49 

74LS162 

.69 

74LS609 

3.29 

74LS163 

.65 

T4LS783 

24.95 

74LS164 

.69 

01LS95 

1,49 

74LS165 

.95 

81LS96 

1.49 

74LS186 

1.95 

01LS97 

1,49 

74 LSI 68 

1,75 

01LS96 

1.49 

74LS169 

1.75 

25LS2521 

290 

i 74LS170 

1.49 

25LS2569 

4,25 


VISIT OUR RETAIL STORE 

HOURS: M*W-F, 9-5 T-Th M 9-9 Sat 11-: 


1983 JDR MICROOEVICES, INC- 


PLEASE USE YOUR CUSTOMER NUMBER WHEN ORDERtNi 
TERMS: For ■ hipping Include 52 tor UPS Ground or $3 lor UPS BEi 
Label Air, Items over 5 pounds require additional shipping charge 
Foreign orders,! nclude suthclenL amounllor shipping. There is a $ 
minimum order. Bay Ares and Lt» Angeles Counties add8V*% Sal' 
Tax. Other Ca Morn la residents add 8% Sales Tex. We reserve tl 
right to substitute manufacturer. Not responsible for typographic 
errors. Prices ere subject to change without notice. We will match 
beat any competitor's price provided II is not below our cost. 


536 BYTE April 1963 


Circle 222 on inquiry card. 
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7400 


.19 

74132 

,45 

.19 

74136 

.50 

.19 

74141 

.65 

.19 

74142 

2.95 

,19 

74143 

2.95 

.25 

74145 

GO 

.29 

74147 

1.75 

.29 

74140 

1.20 

.24 

74150 

1.35 

.19 

74151 

.55 

.19 

74152 

65 

,25 

74153 

.55 

.39 

74154 

1.25 

35 

74155 

.75 

.49 

74155 

65 

,25 

74157 

.55 

,25 

74159 

1.65 

,19 

74160 

.85 

,35 

74161 

.69 

,35 

74182 

,85 

.29 

74163 

.69 

.29 

74164 

,85 

,29 

74165 

.85 

.29 

74166 

1.00 

,45 

74167 

2.95 

.19 

74170 

1.65 

.29 

74172 

5.95 

.45 

74173 

.75 

.29 

74174 

,89 

,29 

74175 

.89 

.19 

74176 

.89 

,49 

74177 

.75 

.65 

74178 

1,15 

.69 

74179 

1,75 

.69 

74180 

.75 

.69 

74181 

2.25 

,69 

74162 

♦75 

.69 

74134 

2.00 

.19 

74185 

2.00 

.23 

74190 

t.is 

,23 

74191 

1,15 

.23 

74192 

79 

,23 

74193 

.79 

.35 

74194 

.05 

.29 

74195 

.85 

.34 

74196 

.79 

,33 

74197 

,75 

,45 

74198 

1.35 

.35 

74199 

1,35 

.59 

74221 

1.35 

1,10 

74246 

1.35 

.95 

74247 

1,25 

,50 

74248 

1.85 

,59 

74249 

1.95 

.35 

74251 

.75 

2.15 

74259 

2.25 

.35 

74265 

1.35 

.40 

74273 

1.95 

.50 

74276 

1,25 

,35 

74279 

.75 

,65 

74283 

2.00 

,55 

74284 

3.75 

.70 

74285 

3,75 

2,75 

74290 

,95 

1,75 

74293 

.75 

♦30 

74290 

,85 

.45 

74351 

2.25 

.45 

74365 

,65 

.55 

74366 

.65 

1,55 

74367 

.65 

1.20 

74366 

,65 

.29 

74370 

2,20 

.45 

74390 

1.75 

.49 

74393 

1,35 

.45 

74425 

3.15 

.45 

74426 

.85 

.55 

74490 

2,55 


CLOCK 
CIRCUITS 

IM5314 4.95 

IM5369 3.95 

IM 5375 4.95 

IM5S187 B.95 

1M 5817 4 11.95 

ISM5832 6.95 . 





LINEAR 





RCA 


LM301 

.34 

LM340fwe 780Q> 

LM566 

1.49 

LM1800 

2.37 

CA 3023 

2,75 

CA 3082 

1.68 

LM301H 

.79 

LM346 

.99 

LM567 

.09 

LM1812 

8.25 

CA 3039 

1.29 

CA 3083 

1.68 

LM307 

.45 

LM350K 

4.95 

NE570 

3.95 

LM1830 

3.50 

CA 3046 

1.25 

C A 3086 

.80 

LM3O0 

.69 

LM350T 

4.60 

NE571 

2.95 

LM1871 

5.49 

CA 3059 

2.90 

CA 3089 

2.99 

LM30BH 

1,15 

LM35B 

.69 

NE592 

2,75 

LM1872 

5.49 

CA 3060 

2.90 

CA 3096 

3.49 

LM3Q9K 

1x95 

LM359 

1.79 

LM709 

.59 

LM1B77 

3.25 

CA 3065 

1,75 

CA 3130 

1,30 

LM309K 

1.25 

LM376 

3.75 

LM710 

.75 

LM108S 

1,95 

CA 3080 

140 

CA 3140 

1.15 

LM310 

1.75 

LM377 

1.95 

LM711 

.79 

LM1896 

1.75 

CA 3081 

1.65 

CA 3145 

1.58 

LM311 

,64 

LM370 

2,50 

LM723 

.49 

ULN2003 

2.49 

CA 3160 

1.19 


LM311H 

.89 

LM379 

4,50 

LM723H 

.55 

LM2077 

2.05 





LM312H 

1,75 

LM380 

.89 

LM733 

,98 

LM2B78 

2.25 


Tl 


LM317K 

3,95 

LM380N-B 1.10 

LM741 

.35 

LM2900 

.05 


1 V 


LM317T 

1.19 

LM381 

1.60 

LM741N-14 

.35 

LM2901 

too 

TL494 

4,20 

75355 

1,95 

LM 318 

1,49 

LM382 

1.60 

LM741H 

,40 

LM3900 

.59 

TL496 

1,65 

75450 

,59 

LM318H 

1.59 

LM303 

1.95 

LM747 

,59 

LM3905 

1.25 

TL497 

3.25 

75451 

.39 

LM319H 

1,90 

LM384 

1.95 

LM748 

.59 

LM3909 

,98 

75107 

1.49 

75452 

,39 

JLM319 

1.25 

LM30G 

.89 

L Ml 014 

1,19 

LM3911 

2.25 

75110 

1.95 

75453 

.39 

LM320(s@g 7900) 

LM307 

1,40 

LM 1303 

1.95 

LM3914 

3,95 

75150 

1.95 

75454 

,39 

LM322 

1,65 

LM389 

1.35 

LM1310 

1.49 

LM3915 

3,95 

75154 

1.95 

75491 

.79 

L M3 23K 

4,95 

LM390 

1.95 

MCI 330 

1.89 

L M 3916 

3,95 

75188 

1.25 

75492 

♦79 

LM324 

,59 

LM392 

.69 

MC1349 

1.89 

MC4024 

3,95 

75189 

1,25 

75493 

.99 

LM329 

.65 

LM394H 

4.60 

MC1350 

1.19 

MC4044 

4.50 

75494 

.89 


LM331 

3.95 

LM399H 

5,00 

MC1358 

1,89 

RC4138 

1.25 





LM334 

1.19 

NE531 

2.95 

MC1372 

6,95 

RC4151 

3,95 


m PFT 


LM335 

1,40 

NESS6 

,34 

LM1414 

1,59 

LM4250 

1.75 


DJ rtl 


LM336 

1.75 

NE556 

.65 

LM 1458 

.59 

LM45D0 

3,25 

TL071 

,79 

TLO04 

2,19 

LM337K 

3.95 

NE550 

1.50 

LM1488 

.69 

R C4550 

,69 

TL072 

1.19 

LF347 

2.19 

LM337T 

1.95 

NE561 

24,95 

LM1489 

.69 

LM13O0O 

1.29 

TL074 

2.19 

LF351 

.80 

LM338K 

6,95 

NE564 

2.95 

LM 1 496 

.85 

LM13600 

1.49 

TL081 

.79 

LF353 

1.00 

LM339 

.99 

LM565 

.99 

LM1558H 

3.10 

LM13700 

1,49 

TL082 

1.19 

LF355 

1,10 









TLO&3 

1,19 

LF356 

1.10 


H = TO-5 CAN 

T = 

TO-220 

X 

- TO-3 


LF357 

1.40 



CMOS 


74S00 


74 $00 

,32 

74S163 

1,95 

74 SO 2 

.35 

74S168 

3,95 

74S03 

,35 

74S169 

3.95 

74S04 

.35 

74S174 

.95 

74S05 

.35 

74S175 

.95 

74508 

.35 

74S181 

3.95 

74S09 

.40 

74S182 

2.95 

74S10 

.35 

74S188 

1,95 

74S11 

.35 

74$189 

6,95 

74S1S 

.35 

74S194 

1.49 

74S20 

.35 

74S195 

1,49 

74S22 

.35 

74S196 

1.49 

74S30 

.35 

74S197 

1.49 

74 $32 

♦40 

74S201 

8.95 

74S37 

.88 

74$225 

7,95 

74S3B 

-85 

74S240 

2.20 

74S40 

.35 

74$241 

2.20 

74S51 

.35 

74S244 

2.20 

74S64 

.40 

74$281 

95 

7 4 $65 

,40 

74S2S3 

.95 

74 $74 

♦SO 

74S257 

95 

74S85 

1,99 

74S256 

.95 

74 $86 

,80 

74S260 

,79 

74S112 

,50 

74$274 

19.95 

74$113 

.50 

74$275 

19.95 

74S114 

,55 

74S20O 

1.95 

74$124 

2.75 

74S207 

1 90 

74S132 

1.24 

74$260 

1.90 

74$133 

,45 

7 4 $289, 

6.09 

74S134 

.50 

74S301 

6.95 

74$135 

.09 

74S373 

2,45 

74S138 

,85 

74S374 

2,45 

74S139 

.05 

74$381 

7,95 

74S140 

.55 

74S387 

1,95 

74S151 

.95 

7 4 $412 

2.98 

74S153 

,95 

74S471 

4.95 

74$187 

,95 

74$472 

4.95 

74SI58 

,95 

74S474 

4.95 

74 $161 

1.95 

74 $40 2 

15,25 

74S162 

1,95 

74S570 

2.95 



74$57l 

2,95 


INTERSIL 


ICL7103 
ICL7106 
ICL7107 
I CL7660 
ICL9038 
ICM7207A 
l ICM7206 


9.50 

9.95 

12.95 

2.95 

3.95 
5,59 

15.95 , 


9000 

9315 

9334 

9358 

9401 

9601 

9602 
L96502 


INTERFACE 

8T26 
0T20 
8T95 
0T96 
9T97 
8T90 
DM8131 
DP8304 
DS8835 
D59836 

MISC. 

ULN2D03 
3242 
3341 
MC3470 
MC3480 
11C90 
9SH90 

2513-001 UP 
2513-002 LOW 9,95 j 


VOLTAGE 
REGULATORS 


7B05T 

.75 

7905T 

.85 

7808T 

♦75 

7908T 

.85 

7812T 

.75 

7912T 

.85 

781ST 

,75 

791ST 

.85 

7324T 

.75 

7924T 

.85 

7805 K 

1.39 

7905 K 

1.49 

7812K 

1.39 

7912K 

1.49 

7815K 

1,39 

7915* 

1.49 

7824K 

1.39 

7924K 

1.49 

78 LOS 

.69 

79L0S 

.79 

78 LI 2 

,69 

79L12 

.79 

78L1S 

.69 

79L15 

.79 

78H05K 

9.95 

LM323K 

4.95 

78H12K 

9.95 

UA78S40 

1.95 


T = TO-220 

K = TO-3 



L = 

TO-92 

_*4 


IF VOU CAN FIND A PRICE LOWER ELSEWHERE, 
LEI US KNOW ARC WE WILL N1EET OR BEAT THEIR 
PRICE! (SEE TERRIS BELOW) 

* computer managed inventory - virtually 
no bach orders! 

* very compatitlue prices! 

* Friendly stalll 

* Fast seruice - most orders shipped within 
24 hours! 


VISA 


4000 

,29 

4527 

1,95 

4001 

.25 

4526 

1.19 

4002 

.25 

4531 

.95 

4006 

.89 

4532 

1,95 

4007 

.29 

4538 

1.95 

40Q8 

,95 

4539 

1.95 

4009 

.39 

4541 

2.64 

4010 

.45 

4543 

1,19 

4011 

♦25 

4553 

5,79 

4012 

.25 

4555 

.95 

4013 

♦38 

4556 

95 

4014 

,79 

4581 

1,95 

4015 

.39 

4582 

1.95 

4016 

.39 

4584 

.75 

4017 

,69 

4585 

,75 

4018 

.79 

4702 

12.95 

4019 

,39 

74C0O 

.35 

4020 

.75 

74C02 

.35 

4021 

.79 

74C04 

.35 

4022 

.79 

74 COB 

.35 

4023 

.29 

74C10 

.35 

4024 

.65 

74C14 

.59 

4025 

.29 

74C20 

.35 

4026 

1,65 

74C30 

.35 

4027 

.45 

74032 

.39 

4020 

-69 

74C42 

1.29 

4029 

.79 

74C48 

1.99 

4030 

.39 

74C73 

.65 

4034 

1,95 

74C74 

,65 

4035 

.85 

74C76 

.80 

4040 

,75 

74C83 

1,95 

4041 

.75 

74 CSS 

1.95 

4042 

.69 

74C86 

,39 

4043 

.85 

74C69 

4.50 

4044 

,79 

74C90 

119 

4046 

.65 

74C93 

1.75 

4047 

.95 

74C9S 

99 

4049 

,35 

74C107 

.89 

4050 

.35 

740150 

‘5.75 

4051 

.79 

74C151 

2.25 

4053 

.79 

74C154 

3.25 

4060 

.89 

74C157 

1.75 

4066 

.39 

74C160 

1.19 

4066 

.39 

74C161 

1.19 

4069 

.29 

74C162 

1.19 

4070 

,35 

74C163 

1.19 

4071 

.29 

74C164 

1,39 

4072 

,29 

74 Cl 65 

2,00 

4073 

.29 

74C173 

.79 

4075 

,29 

74C174 

1,19 

4076 

.79 

74C175 

1.19 

4076 

,29 

74C192 

1.49 

4081 

.29 

74C193 

1.49 

4082 

.29 

74C195 

1.39 

4085 

.95 

74C200 

5.75 

4086 

.95 

74C221 

1.75 

4093 

.49 

74C373 

2.45 

4098 

2.49 

74C374 

2.45 

4099 

1.95 

74C901 

.39 

14409 

12.95 

74C902 

.85 

14410 

12.95 

74C903 

.05 

14411 

11.95 

74C905 

10.95 

14412 

12.95 

74C906 

.95 

14419 

7.95 

74C907 

1.00 

14433 

4.18 

74 C 909 

2,00 

4502 

.95 

74C809 

2,75 

4503 

,65 

74C910 

9.95 

4508 

1,95 

74C911 

8.95 

4510 

,05 

74C912 

8,95 

4511 

,85 

74C914 

1,95 

4512 

.05 

74C915 

1,19 

4514 

1.25 

74C91B 

2.75 

4515 

1,79 

74C920 

17,95 

4516 

1,55 

74C921 

15.95 

4510 

.69 

740922 

4.49 

4519 

,39 

74C923 

4.95 

4520 

.79 

74C92S 

5.95 

4522 

1,25 

74C926 

7^95 

4526 

1.25 

74C928 

7.95 



74C929 

19,95 


EXAR 

XH 2206 
XR 2207 
XR 2208 
XR 2211 
• XR 2240 


DATA ACQUISITION 

ad coboo is.ss dacosos 2.95 

ADC0904 3,49 O AC 1020 8,25 

ADC0809 4.49 D AC 1022 S.9S 

ADC0817 9,95 MC1408L6 1 -95 

DAC0800 4,95 MC14GBL0 2.95 A 


SOUND CHIPS 


76477 
76489 
AV3-8910 
AV3-8912 
, MC334D 


3.95 
0.95 | 
12.95 
12.95 
1,49 I 


ORDER TOLL FREE 800-538-5000 


ALL MERCHANDISE 100% GUARANTEED 


800-662-6279 

(CALIFORNIA RESIDENTS) 


CALL US FOR VOLUME QUOTES 


1983 JDR MfCRODEVICES, INC, 


Circle 222 on Enquiry card 


BYTE April 1983 537 

















2732 


32K EPROM 


$495 276a 


64K EPROM 


CAPACITORS 

TANTALUM 

10V 15V 20V 25V 35 V 5C 


22uf 






.40 


.27 






.40 


.33 






.40 

.45 

.47 




.35 



.50 

.68 






45 

.50 

1,0 



.40 

.40 

.45 

.45 


1.5 




45 


.50 

.60 

1.8 







.75 

2.2 


.35 

40 

.45 


.65 

.85 

2.7 


.40 

45 




.90 

3.3 


,45 

.50 

,55 

.60 

55 

.90 

3.9 


.45 






4.7 

.45 

.55 


.60 

.65 

85 

.90 

5.0 



60 





6.8 



70 


75 



8.2 







1-00 

10 

.55 

65 

80 

.85 

90 

1.00 


12 

.65 


.85 

.90 




15 

.75 

85 

.90 





18 



1.25 





22 


1.00 

1,35 





27 



2.25 





39 


1.50 






47 

1.35 







55 

1.75 







100 


3.25 






270 

3.75 










DISC 



lOpf 

50V 

.05 

470 

50V 

-05 

22 

50V 

05 

560 

50V 

.05 

25 

50V 

.05 

680 

50V 

.05 

27 

50V 

.05 

820 

50V 

.05 

33 

50V 

.05 

.001uf 

50V 

.05 

47 

50V 

.05 

.0015 

60V 

.05 

56 

50V 

,05 

.0022 

50V 

.05 

66 

50V 

.05 

005 

50V 

.05 

62 

50V 

,05 

.01 

50V 

.07 

100 

50V 

.05 

.02 

50V 

.07 

220 

50 V 

.05 

.05 

50V 

.07 

330 

50 V 

.05 

,1 

12V 

.10 




,1 

5QV 

.12 


MONOLITHIC 



lul-mono 

50V 

.18 

4?uf-mono 50V 

25 


ELECTROLYTIC 



RADIAL 



AXIAL 


,47ut 

50V 

.14 

lui 

50V 

.14 

1 

25 V 

.14 

4.7 

16V 

.14 

2.2 

35V 

.15 

10 

16V 

,14 

4,7 

50 V 

.15 

10 

50 V 

.15 

IB 

50 V 

.15 

22 

16V 

.14 

47 

35 V 

.18 

47 

50V 

.20 

100 

16V 

-IS 

100 

15V 

.20 

220 

35V 

.20 

100 

3SV 

,25 

470 

25V 

.30 

150 

25V 

,25 

2200 

16V 

.60 

220 

25V 

.30 




330 

16V 

40 

COMPUTER 

GRADE 

500 

1000 

1500 

16V 

16 V 
1EV 

.42 

.60 

,70 

26-OOOul 30V 

3.95 

6000 

16V 

65 


1 WIREWRAP CARDS 

FR-4 Epoxy Glass Laminate 
With Gold-Plated Contact Fingers 

s-100 BUSS 

PI00-1 Bare — No Foil Pads. 15.95 

PI 00-2 Horizontal BUSS.. 22.95 

PI 00-3 Vertical BUSS. 22.95 

PI 00-4 Si ngIe FoiI Pads Per Hole. 23.95 

APPLE 

P500-1 Bare — No Foil Pads. 15.95 

P500-3 Horizontal BUSS. 22.95 

P500-4 Single Foil Pads Per Hole. 23.95 

IBM 

IBM-Pfi BUSS Lines + Pads. 55.00 

GENERAL PURPOSE 

22/44 PIN ( .156" SPACING) 

| P441-3 Vertical BUSS. 4.5" x 6". 13.95 

P442-3 Vertical BUSS. 4.5" x 9". 14.95 

36/72 PIN ( .1" SPACING) 

P721-3 Vertical BUSS, 4.5" x 6". 13.95 

L P722-3 Vertical BUSS, 4.5” x 9". 14.95, 


IF you CAN FIND A PRICE LOWER ELSEWHERE. 
LET US KNOW AND WE WILL MEET OR BEAT THEIR 
PRICE! (SEE TERMS OELOW) 


OPTO- 

ISOLATORS 


TRANSISTORS 


IC SOCKETS 


4 N 26 

1 00 

MCA-? 

1.50 

4N27 

1,10 

MCA-255 

1.75 

4N28 

.69 

1L-1 

1,25 

4N33 

1.75 

ILA-3D 

1.25 

4N35 

1,25 

ILQ-74 

2.75 

4N37 

1.25 

H11C5 

1.25 

MCT-2 

1.00 

TIL-111 

1.00 

MCT-6 

1.50 

TiL-113 

1 75 



DIODES 


1N751 

5.1 volt iener 

,25 

1N759 

12.0 volt zener 

.25 

1N4148 

(1N914) switching 

25/100 

1N40O4 

4 OOP IV reclHter 

10/1,00 

KSPD2 

2D0PIV 1 .Samp bridge .45 

KBP04 

400PIV 1,5amp bndgi 

e .55 


MUFFIN FANS 
NEW UN-USED 

4.60 Square 
3.12S Square 


14.95 
U 95 J 


SWITCHES 

SPOT mini-toggle 
DPOT mini-toggle 
SPOT push-button 


2N910 

M P S318 

2N2102 

2N2 218 

2N221BA 

2N2219 

2 N 22 ISA 

2 N 2222 

PN2222 

MPS2369 

2N2434 

2N2905 

2 N 2 90 7 

PN2907 

2N3055 

3055T 

2 N 3393 

2N3414 

2N3563 

2N3565 

PN3565 

MPS363S 

MPS3640 

PN3643 

PN3644 

MPS3704 


.50 

MPS3706 

,15 

.25 

2N3772 

1.65 

,50 

2N3903 

.25 

,5Q 

2N3904 

.10 

.50 

2N39Q6 

.10 

.50 

2N4122 

,25 

.50 

2N4123 

.25 

.25 

2N4249 

25 

,10 

2N4304 

.75 

,25 

2N4401 

.25 

.25 

2N4402 

.25 

.50 

2 H 4403 

,25 

25 

2N4857 

1.00 

.125 

PN4916 

,25 

,79 

2N5086 

.25 

.69 

PN5129 

-25 

.30 

PN5139 

,25 

.25 

2 N 5209 

-25 

.40 

2 N 6028 

.35 

.40 

2N6043 

1.75 

.25 

2 N 604 5 

1.75 

,25 

M PS-AOS 

,25 

.25 

MP5-A06 

.25 

,25 

MPS-A55 

.25 

,25 

TIP29 

.65 

.15 

T1P31 

.75 


TJP32 

.79 


HEAT-SINKS 


TO-3 slyle 
TO-220 style 


6 pin ST 
I 14 pin ST 
16 pin ST 
I 18 pin ST 
20 pin ST 
22 pin ST 
24 pin ST 
28 pin ST 
40 pin ST 
64 pin ST 


1-99 100 

.13 .11 

.IS .12 
.17 08 

.20 .18 
.29 .27 

.30 .27 

.30 ,27 

.40 ,32 

,49 .39 

4.25 call 


ST - SOLDERTAIL 
8 pin WW ,59 .49 

I 14 pin WW 69 .52 

16 pin WW ,49 .49 

18 pin WW .99 ,90 

20 pin WW 1,09 -90 

22 pin WW 1,39 1,26 

24 pin WW 1.49 1.35 

28 pin WW 1.69 1.49 

I 40 pin WW 1.99 1.80 

WW = WIREWRAP 
'iGpinZIF 6.75 call 
24 pin ZlF 9.95 call 

I 20 pin ZIP 10.95 call 

ZiF - TEXTOGL 
[Zero Insertion Force) 


DIP 

1 

SWITCHES 

4 POSITION 

.65 

5 POSITION 

.90 

6 POSITION 

.90 

7 POSITION 

.95 

8 POSITION 



VISA 


• 

r LED LAMPSl 


Jumbo 

Red 

1-99 

.10 

100-up 

.09 


Jumbo 

Green 

.18 

.15 


Jumbo 

L Yellow 

,18 

.15 J 


LED DISPLAYS 


HP 5082-7760 

,6'' 

CC 

1,29 

MAN 72 

.3" 

CA 

,99 

MAN 74 

J3" 

CC 

99 

FND-357 (359) 

,375" 

CC 

1.25 

FND-500 (503) 

,5" 

CC 

1.49 

FNO-507 (510) 

.5" 

CA 

1.49 


JDR Microdevices 

1224 S. Bascom Avenue 
San Jose. CA 95128 
800-538-5000 • 800-662-6279 (CA) 

(408) 995-5430 • Telex 171-110 

19113 JDR MICRODEVICES, INC- 


BYPASS CAPS 

.01 UF DISC 100/6.00 I 

.1 UF DISC 100/8.00 

,1 UF MONOLITHIC 100/15.00J 

RESISTORS 

V* WATT 5% CARBON FILM ALL 
STANDARD VALUES 
FROM 1 OHM TO 10 MEG OHM 
SO PCS. SAME VALUE .025 

100 PCS. SAME VALUE .02 

1000 PCS. SAME VALUE .015 


VISIT OUR RETAIL STORE 

HOURS: M-W-F, 9-5 T-Th., 9-9 Sat. 11-3 

PLEASE USE YOUR CUSTOMER NUMBER WHEN ORDERING 
TERMS; For shipping Include *2 tor UPS Ground or $3 lor UPS Blue 
Label Air, Item over 5 pounds require additional shipping charges. 
Foreign orders, Include sulliclenl amounllor shipping. There Is a $10 
minimum order. Bay Area and Lot Angeles Counties add S r h% Sales 
Tax. Other California residents add 6% Sales Tax. We raserve Ihe 
right to substitute manutaclurer, Not responsible for typographical 
errors. Prices are subject lo change wllhout notice- We will match or 
beat any competitor'* price provided It is nol below our cost. 
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16K EPROM 


MICROCOMPUTER 
IHARDWARE HANDBOOK 

FROM ELCOMP — $1495 
Iver 800 pages of manufacturers data 
beets on most commonly used EC’s, 
hcludes: 

TTL — 74/74LS and 74 F 

CMOS 

Voltage Regulators 

Memory — RAM, ROM, EPROM 
1 CPU s — 6800. 6500. Z80, 8080, 

| 8085, 8086/8 

MPU support & interface — 6800, 

| 6500, Z80, 8200, etc. 

BEST SELLING 
BOOKS 

OSBORNE/MC GRAW-HILL 


Apple It User's Guide . 


CRT Controller's Handbook , * . . 


6&00C Assembly Language 

Programming , 


CBASJC User Guide.. . 


SYBEX 

Your First Computer 

. . . . 8.95 

The CP/M Handbook. 


The PASCAL Handbook 


Microprocessor Inlerfacin-g 
Techniques , ,, . ... 



TRANSFORMERS 

FRAME STYLE 


I2.6VAC 

2a mp 

4.95 

I2.6VAC CT 

2amp 

5.95 

12.6VAC CT 

4amp 

7.95 

12 8VAC CT 

Samp 

10.95 

IS.2VAC CT 

2 am p 

7.95 

PLUG CASE STYLE 


12V AC 

250ma 

3,95 

I2VAC 

500 ma 

4.95 

12 VAC 

lamp 

5.95 

12 VAC 

2a mp 

6.95 


PC ADAPATER 

|6, 9, 12 VDC selectable with universal adapter 

8.95 

I NOTE: Please Include sufficient amount lor 
shipping on above Items. 


*385 TMS2532 


32K EPROM 


$595 


DISK DRIVES 

TANDON 
TMIOO-t 5V* H (FOR IBM) 5S/DD 229.00 
TM100-2 5V." (FOR IBM) DS/DD 295.00 
SHUGART 

SA 400L SV*' (40 TRACK) SS/DD 199.95 
SA 400 m* 135 TRACK) SS/DO 189.95 
SIEMENS 

FD100-8 8" SS/DD | 

(801 REPLACEMENT) 259.00 | 

PERTEC 

FD-200 5M" SS/OD 179.95 

FD-250 5H ’ds/dd 199.95 

MPI 

MP-52 5W M (FOR IBM) DS/DD 295.00 | 

NOTE: Please Include sufficient a mo uni lor 
^shipping on above Mem*. 

CABINETS FOR 5W' 
DISK DRIVES 
CABINET #1 *29.95 

* DIMENSIONS 8% x x3W 

* COLOR MATCHES APPLE 

* FITS STANDARD 5W' DRIVES, | 
INCL. SHUGART 

* INCLUDES MOUNTING 
HARDWARE AND FEET 

CABINET #2 *79.00 

* COMPLETE WITH POWER 
SUPPLY, SWITCH, LINE 
CORD, FUSE & STANDARD 
POWER CONNECTOR 

* DIMENSIONS: 11V4 x 5% x 3’*8” I 

* +5V@ 1 AMP, +12V@ 1.5 AMP | 

* FITS STANDARD 5W* DRIVES 

* PLEASE SPECIFY 
GRAY OR TAN 

NOTE: Pleaae Include sufficient amount lor 
.shipping on above items. 


JDR SPRING SPECIALS 

SA400 *189.95 


(EXPERIENCED 


* 35 TRACKS 

* REPEAT OF A SELLOUT 

* LIMITED SUPPLY (AGAIN) 

!★ MODIFY FOR USE IN APPLE 

TECHNICIANS) 

* USE WITH CABINET #1 TO MAKE A BEAUTIFUL 
APPLE COMPATIBLE DRIVE 

MODIFICATION INSTRUCTIONS $1.00 
34 PIN EDGE CARD CONNECTOR MATES TO RI8BON CABLE S3J25 

MEMORY SALE 

2114 4S0IMS (TMS4045) 8/9.95 

2114 2SONS (TM54C45) 8/10,95 
2102L-4 LOW POWER45QNS .55 BB. 


too for ,99 ea, 

ioo fqr1.99 ea, 
ioo for , 49 ea. 


4164 200 NS 
HM6116-4 2QGNS 
TMM2016 ZOOMS 
2732 450ns 
TMS2532 450NS 
2764 4S0NS 

COMPONENTS 

LM1488 or LM1489 .69 ea. 7805T or 7812T 
16 PIN LOW PROFILE ST 1C SOCKETS 
16 PIN TOOLED WIRE WRAP 1C SOCKETS 


5,95 

Z80A-CPU 4mhz 

4.75 

8080 2MHZ 

4,15 

8085 3MHZ 

4.95 

8086 5MHZ 

5.95 

6800 i mhz 

9.95 

68000 5MHZ 


4.95 

3.95 

5.95 
29-95 

3.95 
59,95 


.75 ea 
100/8.00 
.49 EA. 


SPRING SPECIALS ARE GOOD ONLY UNTIL MAY 31, 1983 


POWER SUPPLY 

MODEL 2 *39 95 

MOUNTED ON PC BOARD 
MANUFACTURED BY CONVER 

+5 VOLT 4 AMP 
±12 VOLT 1 AMP 

NOTE: Please include euftlclent amount tor 
shipping on above Hems. 


[CONNECTORS I 

RS232 MALE 2.50 | 
RS232 FEMALE 3.25 
[ FtS232 FEMALE 

RIGHT ANGLE 5.25 I 
| HS232 HOOD 1.25 | 
S-100 ST 
S-10D WW 
I 44 pin ST 
44 pin WW 
1 72 pin ST 
72 pin WW 


RIBBON CABLE 


| CONTACTS 

SINGLE COLOR 

COLOR CODED 

V 

10 r 

V 

1Q r 

10 

.50 

4.40 

.83 

7,30 

20 

.65 

5.70 

1 25 

11.00 

26 

.75 

6.60 

1.32 

11,60 

34 

.98 

8.60 

1.65 

1450 

40 

1,32 

11.60 

1,92 

16.80 

50 

1.38 

12.10 

250 

22 00 


D-SUBMINIATURE 


DESCRIPTION 

SOLDER 

RIGHT ANGLE 
SOLDER 

RIBBON CABLE 

HOODS 

MALE 

FEMALE 

MALE 

FEMALE 

MALE 

FEMALE 

BLACK 

GREY 

ORDER BY 

DBxxP 

DBxxS 

DBxxPR 

DBxxSR 

IDBxxP 

1 DBxxS 

HOOD-B 

HOOD 

CONTACTS 9 

2.08 

2,66 

1.65 

2.18 

3,37 

3.69 

— 

1.60 

15 

2.69 

3.63 

2.20 

3.03 

4,70 

5,13 


1.60 

25 

2.50 

3.25 

300 

4,42 

6.23 

6.84 

1,25 

1.25 

37 

480 

7,11 

4. S3 

6.19 

9.22 

10.08 

— 

2.95 i 

50 

6.06 

9.24 

— 

— 

—, 

— 

— 

3.50 


For order instructions see ,J IDC Connectors" below 


IDC CONNECTORS 


DESCRIPTION 

SOLDER HEADER 

RIGHT ANGLE 
SOLDER HEADER 

WW HEADER 

RIGHT ANGLE 
WW HEADER 

RIBBON 

HEADER SOCKET 

RIBBON 

HEADER 

RIBBON 
EDGE CARD 

ORDER BY 

IDHxxS 

IDHxxSR 

EDHxxW 

IDHxxWR 

IDSxx 

IDMJtx 

IDExx 

CONTACTS 10 

,82 

.85 

1.86 

2.05 

1.15 

__ 

2.25 

20 

1.29 

1,35 

2.98 

3.28 

1.86 

5.50 

2,36 

26 

1.68 

1,76 

384 

4.22 

2.43 

6,25 

2.65 

34 

2.20 

2.31 

4.50 

4.45 

3.15 

7.00 

3.25 

40 

2,58 

2.72 

5.20 

480 

3.73 

7.50 

3,80 

50 

3.24 

3.39 

6,63 

7.30 

4.65 

8.50 

4.74 


ORDERING INSTRUCTIONS; Insert the number of contacts in the position marked “xx" of the “order by 1 part number listed. Example: A 10 pin right angle solder style 
header would be IDHtQSR. 
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SPRING APPLE SALE! 




FD-35 DISK DRIVE 

By MA Systems 
| * Direct Replacement for 
Apple Disk II 

| + Compatible with Apple 
Controller or other Apple 
compatible controllers 
| * Specially designed electronics 
with low power consumption 
I + DOS 3.3 and 3.2 compatible 
| ★ Owner's Manual and Warranty 
Card included 
| * 90-day Warranty 

ml "S 0W 

CONTROLLER CARD *89.951 


$22995 


[APPLE II KEYBOARD *99.951 

From the Keyboard Co 

* Brand New Rev, 7 keyboard — 
NOT an imitation 

* Special Purchase — Supply 
very limited 

* Includes Encoder Board and 
Cable 

APPLE COMPATIBLE 
POWER SUPPLY *99.95 

* Compact Switching Design 

* AM Outputs regulated 
| + Short Circuit and Overload 

Protection 

| * Complete with Apple-type 
plug-in power cord 
|* Apple Compatible —Yet higher 
output allows more disk drives 
and cards without overheating 
+5V @ 5A, + 12V @ 3A r 
-5V@ .5A, -12V @ 5A 
| * Shielded enclosure: lOY*" x 3 W‘ 
x 2Yie f ' 


VIEWMAX 80 

A Full Function 80 column card 
for Apple II* 

2 YEAR WARRANTY 


*199 95 


NEW imPROVED 


JDR COOLING FAN 

FOR YOUR APPLE II 

| * Easy modification — no 

modification of Apple required 
|+ Eliminates overheating 
problems 

| + Switch on front controls fan, 
Apple, and extra outlet 
| * Rotron whisper fan is the 
quietest, most reliable on the 
market 

now WITH SURGE 
SUPFRESSIOH 
*69.95 

l WITHOUT SURGE SUPPRESSION ’59.95J 


INTERFACE CARDS 

By Peri soft 
PRINTERLINK *79.00 

I * Centronics Standard Parallel 
Interface for Apple II 
| ★ Simple to use — Yet supports 
custom driver applications 
from ROM or Disk 
| * Includes card, cable and user's 
manual 
I * 1 Year Warranty 

MESSENGER *119.00 
I + Serial I/O for Apple H 
| * Connects virtually any RS-232 
serial device 

| ★ 6 switch selectable drivers: 

- 4 printer drivers 

- Terminal Driver — 40 or 80 
driver 

| * includes card, cable and user's 
manual 

1 Year Warranty 


[JDR 16K RAMCARDl 

For Apple II* 

| * Expand your 48K Apple to 64K 

* Fully compatible with Apple 
Language System — Use in 
place of Apple Language card 

* Provides extra memory for 
Visicalc™ 

+ Run PASCAL, FORTRAN, 
Integer Basic with appropriate 
software 

* Highest quality card features: 
gold edge connector, sockets 
for all IC’s 

NOW WITH 2 YEAR WARRANT 


ASSEMBLED & TESTED 
WITH WARRANTY. 


KIT — INCLUDES ALL 
PARTS & INSTRUCTIONS. . 


BARE PC CARD 
t WITH INSTRUCTIONS . 


$449 

$ 40 9 

$ 14 9 


MONITORS 

GREEN PHOSPHOR 

NEC JB1201M 

$169°° 

ZENITH zvmi2i 

$1igoo 

COLOR 


[AMDEK COLOR 1 

S335 00 


ORDER TOLL FREE 




OKIDATA PRINTERS 

★ 120 cps, 9x9 Dot Matrix 

★ 50% faster than EPSON 
+ Parallel and Serial interfaces 

are standard 

ML-82A .*479 50 

ML-83A.*699 95 

ML-84 PARALLEL , * , *1059°° 

CALL FOR PRICES ON 82A TRACTOR OPTION 
AND 82A, 83A GRAPHICS OPTION. CABLES 
t AND INTERFACE CARDS AVAILABLE 



800-662-6279 

(CALIFORNIA RESIDENTS) 


DISKETTES 


ATHANA SS SO SOFT . . . 24.9S 
MEMOREX SSSD soft 26.95 
VERBATIM SS DD SOFT 29.95 
VERBATIM ID SECT HARD 29.95 


NASHUA 

TOP QUALITY — LOW PRICE! 

Single Sided, Single Density 
Soft Sectored with Hub Ring 

$19.95 box of io 


SK JDR Microdevices 

1224 S Bascom Avenue 
mm San Jose. CA 95128 

800-538-5000 • 800-662-6279 (CA) 

(408) 995-5430 • Telex 171-110 


VISIT OUR RETAIL STORE 

HOURS: M-W-F, 9-5 T-Th., 9-9 Sat. 


Sat. 11-3 


PLEASE USE YOUP CUSTOMER NUMBER WHEN ORDERING 
TEAMS: For shipping Include $2 lor UPS Ground or S3 for UPS Btue 
Label Air. Item a over 5 pounds require additional shipping charges. 
Foreign orders, include sufficient amounl lor shipping. There Is a SID 
minimum order. Bay Area and Los Angeles Counties add B'Ato Sales 
Tax, 01 her California residents add 0% Sales Tax. We reserve the 
righl lo substitute manutaclurer, Wot responsible lor typographical 
errors. Prices are subject to change without notice. We will match or 
deal any competitor's price provided It Is not below our coat. 
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Unclassified Ads 


WANTED: A French computer science student who has ex¬ 
perimented both with minicomputers. Apples, TRS-805 and pro¬ 
gramming in COBOL, BASIC, ASM seeks a computer-related 
vacation in the U.S. from July through September 1983. Marchal 
Patrick. 56 A route de Schirmecfc 67200, Strasbourg, France. 


WANTED: An owner of an Apple 48K CP/M who is a 
French computer science student seeks people willing to corre¬ 
spond 1 and to exchange software ideas, Holtzmann Thierry, 24 
Grand Rue 60320. Urschenheim. France, 


WANTED: A position in a U-S. computer company during 
the summer of S3 is sought by a French computer science stu¬ 
dent with experience in CP/M. minicomputers, COBOL, BASIC, 
FORTRAN, Pascal Assembler, and PL/1. Meyer Eric 1 rue 
Lamartine 60460. lutterhach, France. 

WANTED: Tax-deduedbre contribution of any home com¬ 
puter equipment to a nonprofit youth organization for use by a 
disabled teenager in our program. Dan Seidel, Youth Ad¬ 
vocates. Foster Care Program, 23 3 7 Fast John, Seattle, WA 
98112, |ZQ6J 322-7038 


WANTED: Consider a tax-deductible donation by yourself or 
your company of obsolete but functional hardware and/or soft¬ 
ware. Tax-exempt nonprofit historical-preservation organiza¬ 
tion in archaeology needs data processing word processing, 
and accounting capabilities. Our references and IRS Information 
on request. Darrell Fulmer, Mrtcheir National Historic Landmark. 
305 Medical Arts Building, POB 621, Mitchell SD 57301, (605j 
996-5473 


WANTED: A microcomputer user interested m spending a 
holiday in Italy for free I am interested in computer science: 
studying microelectronics, programming mostly in Pascal, and 
own an Apple II Plus, f will graduate from the University oF 
Turin. He/she will offer me an equal holiday in the States. Send 
a short curriculum vitae. Roberto Tonetti. FOB 9, Brusnengo, 
VC 13060, Italy. 


FOR SALE; Texas instruments 745 terminals, used Russ 
White. (212) 997.6075. 


WANTED: New Apple owner would like to purchase back 
issues of Nibble Needed are all of volume f and ail of volume 2 
except No. 6. Please send list of available issues and pnces re¬ 
quested. Bob Steinberg, 9030 Niles Center Rd,, Skokie. IL 
60076. 


FOR SALE: Full ASCII keyboard. $50: Dynabyte naked ter¬ 
minal board (Model 57], SI 50; Processor Technology 3 parallel 
and serial I/O board. SI50,’ New SDS Expandoram 64FC board, 
150 ns. $400 New DRC I6K EPROM board, $175 Send 
cashier's check or money order plus $ 5 shipping and handling 
per board William Whitney, 2D63-43rd Ave„ San Francisco, 
CA 94116- 


FQR SALE: IMSAI S-100 system includes DlO-C VJO-C. 
MFU-EJ, RAM 64, in a 10-slot mainframe; monitor keyboard; 
and two sets of Persd dual 8-Inch drives. Purchased new in 
1901, scarcely used, $3200 Firm. Wiir seir system with one set of 
dual B-rnch drives for $2500. or one set of drives for 3 700. Greg 
Baker, POB 3044, CHnton, IA 52732 


WANTED: Ideas for interesting but rat too complex games 
that F can write Tor personal use. Games can be of any type. I 
don't want listings, just ideas. Games will be written for the 
Commodore VFC-20. A copy of the finished pro/ect wiil be mail¬ 
ed to sender on request. David Alexander. 1667 Midland Dr.. 
East Meadow, NY 11554. 


FOR SALE: First 16 Issues of BYTE (September 1975 through 
December \ 976}. This includes charter Issue, # 1 Like^new con¬ 
dition. Best offer over $00. Paur Srlagi, 83 Needletree Lane. 
Glastonbury, CT 06033. 


FOR SALE: Sinclair 2X8 f BK RGM/I6K RAM with full-size 
typewriter-style keyboard, like new. Have many programs in¬ 
cluding assembler/disassembFer, graphics utility, and games. 
WiFi include these programs free with purchase of computer. 
Best offer. R. Beaber. 803 Euclid. Centralia. WA 9853 T, 


WANTED: Used 2X81 microcomputer In good condition. 
Derry Bryson, POB 433. Wendell ID 03355 


FOR SALE: Apple Ji Plus with 64K RAM. System includes 48K 
computer (Revision 7}, Microsoft Ramcard, Apple II disk with 
controller. Sup r R r Mod II, Videx Keyboard Enhancer II E-Z Port 
(adds game I/O socket outside computer), all cables and 
manuals, and over 40 program-fiired disks worth over $ 1 500. 
Best offer. Also, have Integer Firmware card with old monitor 
ROM Best Offer Jonothon Cone, 7921 Garner St.. Long 
Beach, CA 90808, (2I3| 596-522B 


WANTED: Manuals or tapes with program listings for Cen¬ 
tral Data Co 26 50 BASIC interpreter, 0K and/or extended ver¬ 
sion. Also, want other Central Data information and documen¬ 
tation, such as manuais/listings for debugger, editor/assembler, 
assembly-language package, character generator program, 
disk-operating system, printer interface, etc G.A. Luce. 2907 
Green lawn Parkway, Austin. TX 78757. 


WANTED: Commodity Trading Systems. I am a marketing 
genius without a system, looking for a programming genius 
without a market. System must be fully developed, previously 
unmarketed, extensively tested, and extraordinanly successful, 
Send details and financial requirements. Hugh Martin, 305 San 
Anselmo Aue., San Anselmo, CA 94960. 


WANTED; Appre N peripherals. Modem, double-density disk 
drive, color monitor, printer buffer, 80-column board, fetter- 
quality printer, etc Will trade for what you need I am a 
member of a barter/exchange: tell me what you have and what 
you want, Walter Bristow, Box H278. Eugene. OR 97440, 
[503} 4B5-7003 or 741-1464, 


FOR SALE: AIM 65 with Video I board, power supply, 3 6K 
of memory, and case. Asking $500. Joe Hoolman. 3022 Clover 
Dr., Grand Forks, ND 58201, [70If 775-B353 


FOR SALE: HP 984 5A computer. T6-bii microprocessor, 
62K-byte core memory, high-resolution display, built-rn printer, 
two cassette tape I/O, graphics, 4 yea rs old, excellent condition, 
original price about $21,000, asking $6000. R.O. Frindie, 
54 Crest Rtf., Piedmont, CA 946 M, (415; 845 3800 days. 


FOR SALE: Z80 Starter Kit wrth 2K RAM in good condition, 
$200. Also, several Tektronix and Hewlett-Packard oscillo¬ 
scopes, not working. $50 each. Also, assorted test equipment 
send SA5E for complete list, Bid Stottiemyer. Re. I. Sax 125. Cor¬ 
inth. MS 38834. 


FOR SALE: PRIAM 15450 150-MB disk drrve. SMART-E con¬ 
troller. power supply and rack srides, an new In the box: $6200. 
New Shugart SA-400 disk drive: $ TOO, Old SD Sales 4K memory 
boards: $ 10 each. Potymorphics 64 by 16 5-100 video board, 
new Factory-assembled and -tested. $20. Jim Arrrick, 3009 
Collin Court. Plano, TX 7 5075, [2I4| 596-3708 evenings. 


FOR SALE: Commodore 2001 computer with 32K and 
assorted software. Also, Commodore 8050 dual-disk drrve and 
Commodore cassette drrve. All In mint condition. Items sold in¬ 
dividually or as a set. Make an offer Donald Lemma, FOfl 130, 
Hglmdei, NJ 07733, (201 j 946*735. 


WANTED: To complete my collection of BYTE 1 need 
November 1978 and November T977 In return, I offer BYTE 
1976: Numbers U, 14. 15. 16. and BYTE 1977: Numbers 8 and 
1C. I am also interested in back issues of Creative Computing, In¬ 
terface Age. Radio Electronics, and Popular Electronics Jarosiav 
Budmsfey. Pafackeho 956, 282 Ol Cesky Brod, Czechoslovakia. 


WANTED: I would like to correspond with someone familiar 
with both Centronics 700 senes printers and Data General 
equipment, mainly Dasher D-200 video displays Kleber Vien¬ 
na, 440 Park Ave 1 Apr 1317. New York, NY 10016. (212} 
686-2206 


FOR SALE: Godbout S-100 boards RAM 20 [32KJ. $225: In¬ 
terfacer I (two serial I/O}, $ 140, Spectrum with BIOS routine for 
Epson parallel and Subtogie 2D and 3D software. $225 Heath 
H-f4 prrnter, $250. Zenith green monitor, $95, All perfect. Jack 
Hersh, [4 F5J 549-3257. 


WANTED: SOL units and SVHnch floppy disk readers for 
use and replacement parrs. Tax-deductible donations are must 
welcome. Mr, Walter Hoy, Principal Campairndo High School, 
300 Moraga Rd., Moraga. CA 94556. 


WANTED: 9-inch black-and-white Panasonic video monitor 
fTR-930|. in good condition; $125 or best offer. HP-34C ad¬ 
vanced programmable scientific calculator with continuous 
memory, owner's handbook, mathematics and statistics ap¬ 
plications books; $70 or best offer David Body. T530 Cam¬ 
bridge St § 2, Cambridge, MA 02139. 


WANTED: Documentation on programming home video 
game cartridges for the Atari VCS, Inteflivision, etc. Particularly 
interested in schematics and instruction manuals for the discon¬ 
tinued Magicard module advertised page 450 August 1981 
BYTE, Will cover your shipping and printing costs. R»ck Rober¬ 
son, 903 Dan vine Circle. Knoxvrlle, TN 37923, (6FSJ 6907765. 


FOR SALE: BYTE collection; second issue through current 
issue All are In excellent condition with over 80 issues. $ f 20 
plus cost of shipping. J.D Gray, 695 \ North Oaiman Ave.. 
Podrand. OR 97217, {503} 289-6703 No Coflea calls 


FOR SALE: 32 K Commodore PET wrth display. 40 columns, 
and cassette Includes many programs and games Asking $900 
plus shipping. Peter Giroux, 2820 Route 158. Ste Sophie, 
Quebec. Canada, (514} 436-7214 


WANTED: Atari computer games or other software to swap, 
Send name, address, and cassette and I'll return different pro¬ 
grams Jim Klein, 1552 Woodbndge Apt. 210. St. Paul, MN 
553 17 


FOR SALE; OSi ClP, 32K static RAM. disk drive. Model 35 
Teletype software includes OS65D operating system {V 3 3 and 
V 3.3]. HEXDOS, 5-FQRTH, Assembler, Extended Monitor, 
games, and applications $750 or best offer. Computerist Video 
plus board, new: $ 150 Steve McCaughey. 524 East Broad¬ 
way. Entd. OK 73703, (405] 242-2606. weekends only. 


FOR SALE: RCA VP 7 3 3 microcomputer with 4K static RAM, 
RF modulator, three programming manuals, game manual, 
power supply, all necessary cables, hex keypad, CHIP-8, CHJP- 
8X, and many games on cassette tape. Will sell for $ 3 40 or will 
trade for a working Shugart 001 disk drive, Tom Babaian, 1450 
Beaver Rd.. Southampton, PA 18966. 


WANTED: New or used Atari 800 with 16K RAM or more 
Manuals must be included. Would also like extra peripherals 
such as the 810 disk drive. Epson M* 3 00 printer (Or simitar}, col¬ 
or monitor, languages, joysticks, paddles, Jightpen, or games, 
etc Wifi cover shipping if in Western U.$. Make offer on 
package. Timothy Hood, 17698 Walnut Si., Fountain Vairey, 
CA 92708, (714] 96^7206. 


UNCLASSIFIED POLICY: Readers who have computer equipment to buy, sell, or 
trade or who are requesting or giving advice may send a notice to BYTE for inclusion in the 
Unclassified Ads section. To be considered for publication, an advertisement must be non¬ 
commercial (individuals or bona fide computer clubs only], typed double-spaced on plain 
white paper, contain 75 words or fewer, and include complete name and address. This ser¬ 
vice is free of charge; notices are printed once only as space permits. Your confirmation of 
placement Is appearance in an issue of BYTE as we engage in no correspondence. Please 
allow at feast three months for your ad to appear. Send your notices to Unclassified Ads, 
BYT El M cGra w-H if I, POB 372, Hancock, NH 03449. 
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Unclassified Ads 


FOR SALE: TRS-BO Model IN with two double-sided double¬ 
density disk drives; R$ 232C interface; Daisy Wheel 2 printer: 
NEWDG5-80; Stnpsir/QWERTY word processor, Scnpsn Die 
tiorrary; other assorted software including marling lists, utility 
programs, ami several games Less than one year old. Get the 
worlds for only $3750. Ron Jones. [801} <766 6879 


FOR SALE: Heath K B computer 24K. 4-port senal I/O board 
[HnS-4| and serralfcassette interface board Includes all 

manuals- $2 SO Ralph Seller, 70 East Sunset Ave 1 1. Salt Lake 
City. UT 84 MS, [801} 484-6B08. 


FOR SALE: Drgjial Research PUI | unopened] wrth update 
and manuals for 8-brt system, $350. Visicalc and FORTRAN 
with manuals for TR5-80 Model l $50 each Orrrjkrm Mapper II 
|unused] for TRS-80 Model I, $100 IBM 735 I/O Selectric. black 
(excellent condition], modified for TRS-flO Model I by Virginra 
Microsystems, operates as printer or typewriter, $450 Syd 
Spain. POB I0T07. College Station. TX 77840, (7T3j 693-2835 


FOR SALE; NEC Spdnwriter 7? I a wrth tractor, new, S22GQ. 
IBM PC asynchronous communications. $ 100. Ron Swenson. 
Box 701. Boston. MA02I02, [6I7| 242-9213. evenings 


WANTED: Users of IBM 5100, SI 10, or 5120 or users group 
to exchange Information. I also want, to purchase a 
spreadsheet-type program for this model, Stephen Pottie. FOB 
697, Montague. Prince Edward Island COA IRQ, Canada, 
[902] 830-2070 or 962 2279 


FOR SALE: Teletype Model 43 BCRps dot-matrix printer ter¬ 
minal, RS-232C interface, pinfeed. Hall-effect keyboard. Almost 
new condition With service and circuit diagram manuals. 
$595 Ron Mauceri, 14433 Dickens St.. Sherman Oaks, CA 
91423, [213] 906-3517. 


WANTED: Consultant to aid m implementation of dial-up 
database system Dr L Huber. Hampshire Educational Col¬ 
laborative, 58 Pleasant St. Northampton, MA 0TQ6Q. 


FOR SALE: Novation Cat modem, 300 bps. good condition. 
Si00- or best offer. Jim Larus, Apt, 4, 2415 College Ave.. 
Berkeley, CA 94704 


WANTED: Commodore 64 owners, send me your games, 
music, Cw graphics programs on cassette, with your name and 
address, and f'Jl send back your cassette with my adventure 
game. "Horror Hotel," Would also like to correspond with 
anyone using the Commodore M for music synthesis. PhiJ 
Nelson, 3B0I Garfield Ave. 5. Mrnneapofis, MN 55409. 


FOR SALE: Radio Shack Line Printer JV (same as Centronics 
747} m excellent condition. Highest offer or best trade-in bid for 
daisy-wheel printer, new or used. Isai Kamen, 11 Sherman 
Ave . White Plains. NY 10605 


FOR SALE; Atari BOO, new $670 COD, Also, every com 
puter magazine available Send SASE Jack Gindi. KEF30 1.2079 
East 3 St . Brooklyn, NY U2Z3 


WANTED: r am interested in obtaining the foifowrng publica¬ 
tions: PC—The independent Guide to IBM Personal Con> 
puters Vol I, No 2 80 Mk recomputing—^VoL 2, No. 2 
[Februaty 1981} Send asking price. Thomas Kanya. FOB 33. 
Brookevilie, MD 20033 


FOR SALE: Back issues of BYTE Januaiy '81. July 81 
through July 02 S10 Nat Stevens, 46 Elm St . North Andover, 
MA 01845,(617} 687-3421 


FOR SALE: Radio Shack Coipr Computer plastic dust cover, 
54 with Radio Shack Cassette recorder cover. Also, would like a 
copy of Eliza written in Microsoft BASIC under 20k. Send price. 
Bosco T. Tsang, 575 Unrversrty Ave W #505, Windsor, On¬ 
tario N9A 5R4, Canada 


FOR SALE: SwTPC 6B00 with 2BK RAM socketed for 4Bk, 
three serial I/O ports, LFD-400 disk dnve wrth INDEX DOS. 
CT-64 terminal wrth VT-VM green screen monitor and soft¬ 
ware S 1400 Jim Benson, 1719 North Woodiawn. Derby, KS 
67037. [316} 788-5756 


FOR SALE: AST Softkey pad for Apples, Accessory- 
programmable keypad plugs into game port- Can be used as 
numeric pad or keys may be programmed as command keys 
With all documentation, like new [never used} First $100 
lakes. Evan Julber. Numismatics Ltd., Suite 600, 9665 Wilshire 
Slvd.. Beverly Hifls. CA 90212, [B00J 421-0670 or (213f 
550-1766 


FOR SALE; 5-100 boards FJashwriter It, $150 Cromemco 
Bytesaver, 5100. IMSAfSfO. 525. Processor Technology: PROM 
board. $50; CUTS. $25; VDM-1 video. $25. Tarbell cassette I/O. 
S2S. Fercom cassette WO, $25. Jay Dowfing, 804 Bristol Court, 
Richardson, TX 7 5000, (2 14] 690-1 7 52 


FOR SALE: 32K Commodore PET with interfacing and soft¬ 
ware to control lights, motors, etc Many games. Asking $400 
or best offer Ed Jemmingy 688 fda-Maybee Rd., Monroe, Ml 
48161. (616) 269-2133 


FOR SALE: TRS-BO Color Computer, 32K Ext BASIC, original 
packing. Plus approximately $400 worth of software, including 
CBUG. Editor/Assembler. ColorcomjE] V3, Telewriter Word- 
processor. Space Invaders, Asteroids. Pacman. Berserk, Chess, 
and many more Includes manuals. Asking $525. J.A. Czyryca, 
6014 County Line Rd.. Perry, NY 14530. 


FOR SALE: Unrversal Data Systems Z12LP 1200 bps, direct- 
connect. Tull-duplex modem. New, in original carton, never 
used. List price is $495, will sell Tor $300 [postpaid], or best of¬ 
fer Harold Miller. TumbNog Waters, Route 2, Box 2330, 
Clayton. GA 30525, [404} 782-2843 


FOR SALE: Commodore VfC-ZQ Color Computer with these 
extras: 8k memory cartridge. Commodore cassette player, 
joystick, three games, and two instruction books. AN like new 
$225 or trade for accessories and equipment tor my TR5-8D Col¬ 
or Computer Hal Mermeruem, RFD 2, Webb Rd , South Win¬ 
dham, ME 04GB2 (207| 892 9042 


FOR SALE: Qume Sprint 5 daisy-wheel printer in exceNent 
condition Two pnntwheefs rnduded’ $2000 Steve Kaplan. 
661 Wingate Dr Sunnyvale. CA 94087. (408) 733-4139 


Compaq Leads Off 

BYTE readers voted Mark 
Dahmke first-place winner in the 
January BOMB contest for his 
product description of "The Com¬ 
paq Computer." a portable and af¬ 
fordable alternative to the IBM Per¬ 
sonal Computer. He will receive 
the S100 prize. Second place goes 
to John Smith for his article. 
"Public Key Cryptography." He 
will get the S50 kitty. Gregg 
Williams holds third place for his 
report from London on "Micro¬ 
computing, British Style." 
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Iia 1st NATIONAL COMP, 211 
469 1 SUPER WAREHOUSE 43/ 

1 800 SOFTWARE 205 

2 A S T.RESEARCH 42, 43 

4 AB COMPUTERS 499 

5 ABACUS DATA INC. 29 

8 ACOUSTIC RESEARCH 504 

6 ACTIVE ELECTRONICS 439 

11 ADDMASTER CORP. 510 

12 ADV.CQMP.PROD. 528, 527 
143 ADV.LOGIC SYSTEMS 137 

14 A DV-SYS-CONGE PTS 514 

16 ADVANCED DATA TECH 506 

17 AFTERTHOUGHT ENG. 512 

* ALF PRODUCTS, INC. 419 

18 A LL ELECTRO NICS CORP. 502 

19 ALPHA BYTE COMP.PRQD. 50, 51 

20 ALPHA BYTE COMP.PROD. 266 

21 ALTOS COMP.SYS, 127 

22 AMER.SMALL BUSN.COMP. 474 

23 AMER.SOUARE COMP 173 

24 AMPERSAND INC. 4/4 

25 ANCIE LABS 332 

26 APPARAT INC. 257 

27 APPLE COMPUTER INC. Ctl f 1 

29 APPLEWARE, INC. 498 

* APPLIED CREATIVE TECH.INC. IS 

465 ARBA464 

30 ARBUTUS TOTALSOFT INC. 443 

31 ARK MICROSYSTEMS 477 

32 ARTEL ART & ELECTRONICS 
97 

33 ARTIF 1C IA L IN T' L,R ES RCH. 500 

34 ASHTONTATE 119 
485 ASHTON TATE 207 

35 ASHTON TATE 221 

38 ASHTON TATE 312, 313 

37 ASPEN SFTW.CO, 92 

38 ATARI 68, 69 

39 ATLANTIC CABINET CORP. 512 

40 ATLANTIS COMP.SERV. 504 

41 ATSUKO COMPUTING INTL. 496 

* AUSTIN DATA MANAGEMENT 439 

42 A UTOCONT RO L IN C, 496 

43 AUTOMATED EQUPMNT. 301 

44 AVOCET 413 

45 B&B ELECTR. 514 
48 B&B ELECTR. 510 

‘ BARGAIN BOARDS 496 

47 BASF SYSTEMS 77 

48 BAUSCH & LOME INSTRSYS. 83 

49 BAUSCH & LOMB INSTR SYS. 83 

50 BAY TECHNICAL ASSOC. 146 

51 BELL, JOHN ENGR. 510 

52 BHRT147 

53 BHFfT 288 

54 BI-COMM SYSTEM 451 
56 BISON PROD INC. 245 

56 BISON PROD INC. 245 

57 BISON PROD INC. 245 
5E BISON PROD INC. 245 

59 BISON PROD INC 245 

61 BOTTOM LINE, THE 283 

62 BUSINESS MANAGER 401 

64 BUSINESS SOLUTIONS 404 

■ BYTE BACK ISSUES 426 

■ BYTE BOOK CLUB 269 
‘ BYTE PUBLINC. 478 

65 BYTEK COMP SYS. 481 
68 BYTEWRITER 30 

67 CSYSTEMS496 

68 CS.DJNC. 502 

69 CABTEK, INC. 340 

70 CALIF, DATA CORP. 500 

* CALIF, DIGITAL 520, 521 

* CALIF.MICRO.COM P. 462 
- CDEXCORP93 

71 CDR SYSTEMS 500 

72 CENTENNIAL SOFTWARE 330 

73 CENTRE COMP.CONSTNTS. 506 

74 CHECK-MATE 473 

75 CHECKS-TO-GO 235 

77 CHIPS & DALE 496 

78 CHR1SUN INDUSTRIES 265 

466 CMC INTL 417 
476 CMC INTL 488 

79 COGITATE 502 

60 COLONIAL DATA SERV. 86 
81 COLUMBIA DATA PROD 19 
62 COLUMBIA NATIONAL 506 
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64 COMMUNICATIONS ELECTR. 507 

65 COMP.COMPNTS.UNLTD. 509 

88 COMPAQ COMPUTER CORP. 25 
87 COMPONENTS EXPRESS 206 

89 COMPU ADD 500 


90 COMPUADD 500 

91 CO MPU PRO/GOD BOUT 240, 241 

* CO M PU PRO/G OD BOUT 452, 453 

92 COMPUSERVE 52 

340 COMPUSHACK 358, 359 
343 COMPUSHACK 365 

93 COMPUTER APPARATUS 511 

94 COMPUTER CHANNEL 451 

95 COMPUTER DISCOUNT PROD. 501 

96 COMPUTER EXCHANGE 200, 201 

97 COMPUTER EXCHANGE 200, 201 

98 COMPUTER EXCHANGE 200 r 201 

99 COMPUTER INNOVATIONS 20 
480 COMPUTER LEARNING TREE 338 

101 COMPUTER MAIL ORDER 382, 303 

102 COMPUTER PERIPH.ING. 157 

103 COMPUTER PLUS 476 

15 COMPUTER PUB LIS HING CO. 218 

104 COMPUTER SPCLTIES, 219 

' COMPUTER WAREHOUSE 379 

105 COMPUTERLINE INT'L A 252, 253 

107 COMPUTERLINE INTL-B 409 

108 COMPUTERS a MORE 496 

110 COM PUTERS WHOLESALE 444 

111 COMPUTEBWARE 111 

112 COMPUVIEW PROD.1NC. 49 

113 COMSILK51Q 

114 CON COR D COM P. PRO D. 495 

115 CONCURRENT CORP. 128 

116 CON DOR COMP. COR P. 440, 441 
' CONNECTICUT MICRO COMP 192 

117 CON SO LINK 34 

120 COST PLUS COMP. 512 

121 CPU SHOP, THE 513 

122 CR EATI V ITY U N LTD. 506 

123 CROMEMCO 2 

124 CSCS510 

76 CSX CORP-FAMILY LINES SYS. 62 

125 GUEST A SYSTEMS 443 

126 CUSTOM COMP TECH, 330 

* CYBERNETICS INC. 73 

127 D/PUNCH CO 235 
463 DAISY SYSTEMS 151 
120 DAMAN 506 

129 DATA EXCHANGE 443 
209 DATA MAIL 459 

130 DATA SOURCE SYS,CORP 327 

132 OATA TRANSLATION INC. 347 

133 DATASOUTH COMP.CQRP. 37 

134 DATASOUTH COMP.CORP 248 

135 DATAWARE SYSTEMS 508 

136 DENNISON KYBE CORP. 249 

137 DHDINQ. 156 

138 DIG IS OFT 161 

139 DIGITAL DIMENSIONS 354 

* DIGITAL EQUIPMNT.CORF. 130,131 

140 DIGITAL MARKETING 6 

141 DIGITAL PRESS 300 

142 DIGITAL RESEARCH 39 

143 DIGITAL RESEARCH 137 

144 DIGITAL RESEARCH 279 

■ DIGITAL RESEARCH COMP. 503 

145 DIP INC. 515 

146 DISCOUNT SOFTWARE 187 

* DMA 299 

140 DO KAY COMP.PRQD. INC. 524, 525 

* DOW JONES INFO SERV. 63 

149 DRIVER-HARRlS SYSTEMSJMC- 443 

150 DUAL SYS.CONTROL CORP. 246 

151 DYSAN CORP. 287 

152 DYSAN CORP. 311 

* E. ARTHUR BROWN CO. 504 
230 EASTERN ENTERPRISES 315 

153 E/Z ASSOC. 406 

154 ECOSOFT 439 

155 EDGE MICROSYSTEMS 500 

157 EEM 149 

461 E,F. JOHNSON 224 

158 ELEK-TEK 334 

159 ELLIS COMPUTING 373 

160 EMC DISTRIBUTING 443 

161 EM ERG IN G TECH. CO NSLT. 184 
' EMPIRICAL RESRCH.GRP. 114 

158 EMS 226 
183 ENERCQMP136 

164 ENGINEERING SPECIALTIES 412 

165 EPSON AMERICA 108, 109 

166 EPSON AMERICA 410, 411 
166 EXPGTEK 150 

169 EXTENDED PROCESSING 512 

170 FACIT DATA ROYAL 407 

- FAMOUS PROGRAMMERS 1 
SCHOOL 433 

171 FORMULA INTL. 427 

172 FOX & GELLER INC, 237 

173 FRANKLIN COMP CORP. 71 


419 FROBCO 148 

174 G-H COM PUTER SYS. 502 

175 GARDEN OF EDEN COMP. 504 

176 GENERAL SOFTWARE INC 284 

177 GENIE COM P.CORP. 368, 369 

178 GENSTAR RE1 SALES CO 76 

179 GENSTAR RE1 SALES CO. 512 

180 GIFFORD COMP SYS. 289 

180 G&G ENGINEERING 269 

181 GILTRONIX INC. 514 
102 GOULD, INC. 195 

183 GTEKINC.32B 

184 HANDWELL CORP. 498 

185 HAYES MICROCOMP.PROD, 191 

186 HEATH COMPANY 105 

• HEWLETT-PACKARD 263 

• HEWLETT PACKARD 456 

' HOBB Y-TRON1X INC, 505 

187 HUMAN DESIGNED SYSTEMS 135 

188 HUMAN SOFT 163 

189 1X0 129 

192 I/O TECHNOLOGY 325 

193 IBM CORP. 232; 233 

194 IDE CORPORATION 152, 153 

195 IMS INTERNATIONAL 239 

196 INCOMM475 

197 INFO. REDUCTION RESEARCH 340 
■ INFOCOMJNC 322. 323 

479 IN FOP RO SYSTEMS 309 

200 INMAC465 

213 INNOVATIVE COMM. 496 

201 INNOVATIVE SOFTWARE 103 

202 INSIGHT ENTERPRISES 502 

203 INSTITUTE -SCTF.ANALYSIS 490 

204 INT'L.MICRO SYS. 425 

205 I NTT. NORTH STAR 506 

206 INTEGRAL DATA SYS. 333 

207 INTEGRAL QUALITY 106 

208 INTEGRAND 254 

210 INTERACTIVE MICROWRE. 481 

211 INTERACTIVE STRUCT. 122 

212 INTERACTIVE STRUCT, 143 

214 INTERDATA SYSTEMS INC. 498 

215 INTERTEC DATA SYS, 9 

216 INTEX SYSTEMS 339 

217 IPEX INT L. 496 

218 IRONSIDES COMP. CORP. 343 

219 J.C SYSTEMS 32 

474 JADE COMP.PROD. 517 

475 JADE COMP PROD. 518, 519 

221 JAMECO ELECTR, 522 p 523 

222 JDR MIC ROD E VIG ES 536, 537 

223 JDR MICRODEVICES 530, 539 

224 J DR MICROD EVIC ES 540 
' JRT SYSTEMS 344, 345 

462 KADAK PRODUCTS, LTD, 355 

226 LABORATORY MICROSYS. 502 

227 LA NIER B USN. PR OD, 4 22, 423 

228 LANIER DICTATING SYSTEMS 167 

229 LEADING EDGE PROD. Cllt 

231 LIBERTY COM P. SALES 317 

232 LIGO RESEARCH INC, 231 

• LINK FLIGHT SIMULATION 445 

234 LOCKHEED DIALOG 107 

235 LOGIC PROGRAMMING ASSOC. 
498 

236 LOGICAL DEVICES 482 

237 LOG 1C A L MICROCOM PUTER 155 

238 LOMAS DATA PRODUCTS 275 
488 LOTUS DEVELOPMENT 396. 397 

239 LYBEN COMP,SYS, 496 

240 LYCO COMPUTER 281 

241 MACROTEGH COMP.PROD. 473 

242 MACROTECH INT L, 281 

243 M AI SOR BUS SE R VIC E 341 

244 MAILCOMP INC. 291 

246 MANNESMANN TALLY 223 

247 MANX SOFTWARE 89 
240 MARCEY,INC. 430,431 

249 MARK OF THE UNICORN 331 

250 MARYMAC INDUSTRIES 469 

251 MASON COMPUTERS 226 
" MAXTEK 156 

106 MSI 5 

252 MC NEILL 416 

253 MCNEILL 416 

254 MCNEILL 416 

255 MC/NINC, 506 

257 MEDIA DISTRIBUTING 164 

258 MEDISOFT506 

259 MEDISOFT 500 

260 M EM O R Y M E RCH ANT 23 
464 METAMORPHIC SYS.INC. 103 

262 METHOD SYSTEMS 508 

263 MFJ ENTERPRISES INC 358 

264 MICRO AGE COMP.STORE 326 


To get further information on the products advertised in BYTE, fill out the reader service card with 
your name and address Then circle the appropriate numbers for the advertisers you select from the 
list. Add a 20-cent stamp to the card, then drop it in the mail. Not only do you gain information, but 
our advertisers are encouraged to use the marketplace provided by BYTE, This helps us bring you a big¬ 
ger BYTE. The index is provided as an additional service by the publisher, who assumes no liability for 
errors or omissions. * Correspond directly with company. 


265 MICRO BUSNWORLD 371 

268 MICRO MANAGEMENT SYS, 307 

269 MICRO MART 420 

270 MICRO MIDWEST 512 

271 MICRO MINT 384 
484 MICRO MINT 420 
261 MICRO MINT 429 

272 MICRO MYSTIQUE 512 

273 MICROPRO. INTL. 294, 295 

276 MICRO SCI 67 

277 MICRO SOLUTIONS 510 

278 MICRO WEST 247 

279 MICRO WORKS, THE 172 

280 M ICROCOM P.BUSN.IND. 208, 209 

281 MICRODYNAMICS 514 

282 MiCROHOUSE10.il 

283 MICROPERIPH.CORPJHE 498 

284 MICROPROCESSORS UNLTD. 496 

* MICROSOFT 75 

* MICROSOFT 177 

* MICROSOFT 297 

- MICROSOFT 336, 337 

285 MICROSTUF, INC. 121 

286 MICROTECH EXPORTS 204 

287 MICROWARE 500 

289 MITSUBA 160 
245 MKS508 

370 MODERN SOFTWARE SYS, 412 

290 MORROW DESIGNS 180. 181 

291 MORROW DESIGNS 265 

292 MOUNTAIN VIEW PRESS 435 

293 MTI SYSTEMS CORP, 418 

294 MULTITECH ELECTRONICS 
INC. 199 

295 MUSYS282 

296 NEBS 144 

297 NEC HOME ELECTR.USA 215 

298 NEC HOME ELECTR.USA 217 

299 NEC HOME ELECTR.USA 305 

300 NEC INFORMATION SYS. 17 
‘ NETRONICS 518 

301 NETWORK CONSULTING CORP, 74 

303 NEWTECH CO, LTD. 416 

304 NORTH HILLS CORP. 504 

305 NORTH HILLS CORP. 412 

306 NOVATION 94, 95 

307 NOVELL DATA SYS. 01 

* NRI SCHOOLS ELECTR. DIV, 353 

309 O'HANLON COMP.SYS. 403 

310 ORANGE MICRO 140 

311 ORANGE MICRO 141 

314 ORION INSTRUMENTS 514 

315 ORTHOCODE GROUP 346 

316 ORYX SOFTWARE 287 

* OSBORNE COMPUTERS 31 
’ OWENS ASSOC. 04 

319 PACIFIC EXCHANGES 406 
319 PACIFIC EXCHANGES 500 
319 PACIFIC EXCHANGES 502 
319 PACIFIC EXCHANGES 506 
319 PACIFIC EXCHANGES 508 
319 PACIFIC EXCHANGES 510 
319 PACIFIC EXCHANGES 614 

326 PALOMAR COMP EQUIP. 374, 375 

327 PAN AMERICAN ELEC.INC, 328 
326 PERCOM DATA 7 

480 PERSCI 309 

481 PERSCI 420 

330 PERSONAL SYSTECHN. 99 

331 PETRO LEWIS FUNDS INC. 251 

332 PH ASSOCIATES 402 

333 PHASER 193 

334 PICKLES & TROUT 222 

335 RON INC. 142 

336 PRACTICAL FERlPH. 26. 27 

337 PRAGMATIC DESIGN 02 

338 PRINCETON GRAPHIC SYS. 123 

470 PRINTER STORE, TH E 352 

471 PRIORITY ONE 520 r 529 

472 PRIORITY ONE 530, 531 

473 PRIORITY ONE 532, 533 

344 PROGRAMMERS SFTW. EX, 280 

345 PROGRAMMING INT L 454, 455 

346 PROTECTO ENTERPR. 88 

347 PROTECTO E NT E RPR. 214 

348 PROTECTO ENTERPR 508 

349 PROTOCOL 64 

350 PROTOCOL 184 

351 PROTOCOL 296 

352 PROTOSYS 349 

487 PRYOR COM P. SUPPLI ES 348 

353 PURCHASING AGENTJHE 118 

354 QANTEX DIV. 255 

355 QT/COMPATIBLE 351 

356 QUADRAM CORP 78, 79 

357 QUADRAM CORP. 272, 273 

358 QUARK ENGINEERING 65 
450 QUBIE DISTRIBUTING 115 

359 QUEST!ONAIRE SERV.CO, 508 

362 R R.SOFTWARE 149 

363 RACAL VAD1C 185 

364 RACET COMPUTES LTD. 262 

365 RADIO SHACK CIV 
477 RANDOM HOUSE 451 

312 RED BARON COMP.PROO. 188, 109 
36 7 RE D G ATE PU BL.CO, 125 

368 ROCKY MT MICRO INC, 203 
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369 RON SAN ELECTRONICS SOd 

371 RTL PROGRAMMING AIDS 504 
406 RUTISHAUSER DATA AG 318 

372 SC DIGITAL 448 

373 SAW COMPUTER SUPPLY 502 

374 S 100 INC. 405 

375 SAGE COMPTECH. 33 

376 SATURN SYSTEMS 225 

* SCOTTSDALE SYSTEMS 229 

377 SEARS ELECTRONICS INC. 408 
467 SHERATON HOTELS 

WORLDWIDE 329 

378 SIERRA DATA SCIENCES 35 
■ SINCLAIR RESEARCH 227 

380 SLR 504 

381 SLUDER 380 

482 SNAVE SYSTEMS 420 

382 SOFTECH MlCROSYS 117 

383 SOFTWARE ARTS 158, 159 

385 SOFTWARE BANC 381 

386 SOFTWARE TECHNIQUE 504 
167 SOFTWARE TOOLWORKS 476 

* SOLID STATE SALES 244 

387 SON ICS MICRO SYS. 335 


Inquiry No. Page No. 

388 SONY VIDEO PRODUCTS 447 

389 STARSUCK DATA CO. 414 

* STEMMOS LTD. 258 

391 STREET ELECTR. CORP, 80 

392 STRUCTURED DESIGN 514 

393 STRUCTURED DESIGN 510 

394 SUNNY INT L. 495 
478 SUNTftONICS 309 

395 SUNTRONICS 497 

396 SUPERSOFT 133 

397 SUPERSOFT 197 

398 SYSTEMED 512 

399 SYSTEMS STRATEGIES 380 

400 TALLGRASSTECH.47 

401 TA R B ELL E L E CTR. 280 

402 TATUM LABS 502 

341 TAVA CORP 361 

342 TAVA CORP 363 

403 TAYCO BUSINESS FORMS 498 
413 TDI 148 

404 TECH DATA CORP. 406 

* TECH N 1C AL SYS CONS LTNS, 259 

405 TECMAR INC. 15 

* TEKTRONIX INC. 45 


Inquiry No, Page No. 

406 TELECON SYSTEMS 8 

407 TELETEK 13 

408 TERMINALS TERRIFIC 298 

409 TEXAS COMP SYS. 216 

* TEXAS INSTRUMENTS 168. 169 

410 TEXAS INSTRUMENTS 91 

411 THOUGHTWARE INC. 165 

412 THUNDER HAWK CORP. 293 

415 TOTAL ACCESS 243 

* TRANS WORLD AIRLINES 250 
417 TRANSTAR 87 

416 TRANSTAR 399 

420 TRILOG 302 

421 TRILDG 303 

468 TRISTAR DATA SYS. 128 

422 TSI MARKETING 236 

423 TSK ELECTR.CORP. 85 

424 U S. MICRO SALES 534, 535 

425 U S. ROBOTICS 22 

426 U,S. EXCHANGE 512 

427 UNIFIED SOFTWARE SYS. 514 

428 USMNT'L 101 

429 VIDEX21 

430 VISTA COMPUTER CO 16 


Inquiry No. Page No. 

431 VISUAL TECHJNC. 145 

432 VLM COMPUTER ELECTR, 506 

433 VOTRAX 415 

435 WADSWORTH ELECT.PU BL. 357 
' WAREHOUSE SOFTWARE 378 

437 WARNER BOOKS 342 

438 WASHINGTON COM P.SERV, 178 

439 WASHINGTON COMP.SERV. 483 

440 WEST STAR MICRO 162 
* WESTFCO INC. 277 

442 WESTINGHQUSEfIJGHTING OIV 377 

443 WHITESMITHS LTD 14 

444 WHOLESALE SUPPLIERS 443 

445 WILD HA RE CO M P.SYS, 213 

446 WINyMlLL RESEARCH INC. 500 
44/ WINCHENOON GRP.,THE 514 

448 WINTEK CORP, 510 

449 WINTERHALTER & ASSOC. 462 

451 X COMP 271 

452 XEDEX CORP. 90 

453 XEDEX CORP. 331 

456 XEROX PRINTING SYS, 367 

454 Y A NG E LECTRO NIC 506 

m Correspond directly loith eompan 


National Advertising Sales Representatives: 


Northeast 

ME, NH, VT r MA, CT, Rl, DE, MD, VA, 
WV, OK, TX, Upstate NY, Eastern 
Canada 

Hajar Associates 
280 HJlisIde Ave. 

Needham Heights, MA 02t94 
(617} 444-3946 

Mid Atlantic 

NY, NYC, NJ, PA 

Hajar Associates 
32 t Broad St. 

Red Bank, NJ 07701 
(20TJ 741*7744 

Southeast 

NC SC, GA, FL, AL, MS, TN, 

KY, LA 

Maggie McClelland 
McGraw-Hill Publication 
4 T 70 Ashford Dunwoody Road 
Suite 420 

Atlanta, GA 30319 
(404} 252-0626 


Midwest 

MN, m Ml, IA, 1L, IN, OH, 

MO, NE, KS, ND, SD, AR 

Hajar Associates 
5225 Old Orchard Rd. 

Suite 50 

Skokie, IL 60076 
(3T2) 966-0160 

Northwest 

AK, HI, WA, OR, ID, MT, WY, Northern 
California, Nevada Except Las Vegas, 
Western Canada 

BIN McAfee 

McG raw-HJII Publications 
T000 El well Court 
Suite 124 

Palo Alto, CA 94303 
(415} 968-0280 

David Jem 

McG raw-HIN Publications 
425 Battery St. 

San Francisco, CA 94? T T 
(415} 362-4600 


Southwest 

UT, CO, AZ, NM, Las Vegas, Southern 
California 

Page Goodrich 
McGraw-Hill Publications 
3001 Red HIM Avenue 
Building #1-Suite 222 
Costa Mesa, CA 92626 
(714} 557-6292 

Karen Niles 

McGraw-Hill Publications 
3200 Wflshlre Boulevard 
Los Angeles, CA 90010 
(213} 480-5243 
(213} 487-1T60 

West Coast Surplus and 
Retail Accounts 

Tom Harvey 
3463 State Street 
Suite 256 

Santa Barbara, CA 93105 
(805} 964-8577 



European Advertising Sales Representatives: 


Mrs, Marla Sarmlento 

Mr. Fritz Krusebecker 

Mr. Edo Gonzaga 

Pedro Telxelra 8, Off, 320 

McGraw-Hill Publishing Co. 

McGraw-Hill Publishing Co. 

Iberia Mart 1 

LJeblgstrasse 27C 

Via Baracchlnf ? 

Madrid 4, Spain 

D-6000 Frankfurt/Mafn 1 

20123 Milan, Italy 

45 52 891 

West Germany 

86 90 617 


72 01 81 


Mr, Andrew Karnlg 



Andrew Karnlg & Associates 

Mr, Michael Sales 

Far East/Pacific 

Kungsholmsgatan TO 

McGraw-Hill Publishing Co, 

Seavex Ltd, 

T12 27 Stockholm, Sweden 

T 7 rue Georges Bizet 

05-49/50 Tanglfn Shopping Center 

08 51 68 70 

F 75116 Paris 

19 Tanglln Rd. Singapore 1024 


France 

Republic of Singapore 

Mr. Hans Csokor 

720 33 42 


Pubfimedla 



Reisnerstrasse 61 

Mr. Simon Smith 

Seavex, Ltd. 

A-1037 Vienna, Austria 

McGraw-Hill Publishing Co- 

Room 102, Yu Yuet Lai Bldg. 


34 Dover St. 

43-55 Wyndham St, Central 

Mrs. Gurit Gepner 

London WTX 3RA 

Hong Kong 

McGraw-Hill Publishing Co. 

England 


ITS Yosephtal St, 

01 493 145? 


Bat Yam, Israel 



866 561 32 T 39 
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THE LEADING EDGE IN PRINTERS 

ONE GREAT LINE. ONE GREAT WARRANTY 


Finally, there’s one full family of printers that covers every business or word processing application— 
all fromC. Itoh, a company known for packing more product into less price; and all distributed 
exclusively by Leading Edge, a company known for searching out and providing that very thing. 
Which means that one call to one source can get you any printer, any time you need it, for any purpose. 
All backed by a full years' warranty from Leading Edge. (Try that on any other line of printers.! 


THE PRO’S. 

rhe Prowriters: business printers—and more. The “more” is a dot-matrix process with more dots. It gives you denser, 
correspondence quality copy (as opposed to business quality copy, which looks like a bad job of spray-painting). 
Prowriter: 120 cps, 80 columns dot matrix compressable to 136.10" carriage. Parallel or serial interface. 
Prowriter 2: Same as Prowriter, except 15" carriage allows full 136 columns in normal print mode. 

Parallel or serial interface. 



of just 


THE STAR. 

The Starwriter F-10. In short (or more precisely, in a sleek 6" high. 30-pound unit), it gives you more 
about everything—except bulk and noise—than any other printer in its price range. It's a 40 cps letter-quality 
daisy-wheel with a bunch of built-in functions to simplify and speed up word processing. 

It plugs into almost any micro on rhe market, serial or parallel. 



THE MASTER. 

The Printmaster F-10. Does all the same good stuff as the Starwriter except, at 55 cps. the Master does it faster. 


\ 



Distributed Exclusively by Leading Edge Products. Inc.. 225 Ttjrnpike Street. Canton, Massachusetts 02021. 
Call: toll-free 1-800-343-6833; or in Massachusetts call collect 16171828-8150. Telex 951-624. 

rdrHo J99 Cin inmdru rfarrl _ 













799°° 

DMP-200 

Cat. No. 26-1254 


1795 0C 

DM P-500 

Cat. No. 26-125 


1195 00 

DMP-400 

Cat. No. 26-1251 


Two Important Reasons to Choose 
Your Printer from Radio Shack: 
Selection and Support 

Choose from These Four Printers... and Five More! 


Cat No. 26-1250 


Your Printer Source. At Radio Shack, you can select 
from nine top-quality dot-matrix and daisy wheel printers 
and multi-pen plotters. More importantly, they’re sup¬ 
ported with ribbons, paper, custom business forms, print 
wheels, cables—everything you'll need to make your 
work go faster and smoother. 

Triple-Mode Versatility. Our DMP-200,400 and 500 dot¬ 
matrix printers give you a word processing mode for 
mono and proportionally-spaced correspondence char¬ 
acters, boldface, underline, super and subscripts; a bit- 
image mode—with repeat and column addressing 
codes—for superb graphics—at no extra cost; and a 
data processing mode that increases print speed without 
sacrificing print quality. 

There’s a DMP for You. The low-cost DMP-200 is com¬ 
pact, but doesn't compromise on features. It prints an 
80-column line at 120 characters per second. The 
132-column DMP-400 gives you 140 cps output. And the 
DMP-500 prints at 220 cps, and is designed especially for 
heavy business use. 

Need Letter-Perfect Originals? Then get the affordable 
DWP-410 Daisy Wheel Printer. It uses interchangeable 
print wheels, and produces correspondence and reports 
with that crisp, clean “electric typewriter” look at 25 
characters per second. That’s 300 words per minute! 


Available Nationwide. Why shop anywhere else? We 
also offer a 500 wpm daisy wheel printer, a low-priced dot¬ 
matrix printer that's ideal for the TRS-80'" Color 
Computer and three multi-color plotters. B^st of all, our 
complete line of printers and support accessories are in 
stock now at the Radio Shack Computer Center, store or 
participating dealer near you. See them all today. 


Radio /hack 

The biggest name in little computers® 

A DIVISION OF TANDY CORPORATION 



j Send me your free TftS-80 Computer Catalog today! 

Mail To: Radio Shack t Dept- S3-A-163 
300 One Tandy Center, Fort Worth, Texas 76102 


| NAME_______ 

| ADDRESS___ _ _ 

| CITY____ STATE_ ZIP _ 

| PHONE______ 

I__ ___________ __ 

Retail prices may very at individual stores and dealers Special order may be required, 


Circle 365 on inquiry card. 

















